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ABSTRACT

The aim of the present research was 1o test out the eilivienrcy of
Spiclberger ef al. State-Tran Apxiely Invenwory §STAD in chnical
disgrimination between 4 Saudi groups of psychotics (53 male, 22 femalc)
and peurotivs (19 male, 21 femalc). The Arabic version of the STAL wus
administered in an individual resting situation. Corrclation coclicicns
between the statc and (rait anxicty were Statistically significant in % owt of
the 4 groups, which indivates responseiconsisiency of the 2 subscales of the
inventory, Results revealed sexual differences on the STAL i.e. tnead soore
of females excellcd males. On the eiher hand, there were significanr if
furences boiwesn male &nd female payehatics 30 stile anxiey seale (aean
sgores 0f fernales was superior). Roescdine anxicry swate seale, signifieant
differences emerpged between the following groups @ male and Tonale
psychatiesi(females were more amdouss, Meale ew alws and pavehon s frhe
former gained the higher mean scare), and raale payehatics end female
neurotics (the last menuoned group had the highsst mean scored
Therefore, a number of significant comparison emerged benveen the 4
abnormal groups, and between them and normal Saudi semples in a
previaus research which had been caricd out by the present authore,
However, the present tool is not recommended s an aid to clinical
discrimination beiwesn psychotics and nerotics. I is concluded that the
STAI can be used a3 a reszarch tool in the Saudi context.
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The Swivlogy of Waorld Religions':
Part One
‘The Similarities and Cunirasts Beiween the Religions
nf the Fast.*
Dy
Dr. Muhammed Ahmed Bayyumi
Sociology Dept., Alexandria University
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1 Methodologictl CansiSemtioms

This paper ia conczmed with the religions of ihe East, more precizely o §a
concerncd with the similarties and copirasts baween Zorcasirianism.
Judaism, Christianity, and lslam.

There can be ro doubt that this subfect is a very important and are the
mast difficult subject in the fields of the sociology end parative religion
today. Itsimportance lies in the fact that if we can put our fingers on these
points af similznccs and contrasts beiween these religons, then we will
cume to the conclusion that, cach religion in the geographical arca had
adopicd many religions and cwhural devtrines from the preceding
religions. This rmeans that the ¢lassical theological theories of the origin of
the-e refigions are not sufficient 10 explain these sitoilanities and contrasts;
and these theolegical theorics cannet explain the appoarance or the fise of
theae religinns. Then, how can we explain Lhe asistenge of these similariiies
and these contrasts berween these religions 7 And from where each af them
cime from 7 And Why 7 It is truc that Lhese religions, in speoe of fits con-
trast in seme doctrines and its similarty in cdher doctinres, came frem one
Ciod 7 O ¢@n we acgept thai this similarity ¢ame from rhe eetftuial contact
hetween the peoples of this arca; and on the other hand, we can explain this
pontraet By saying that jt iy the new elemciits which gave special
churaciery-iwes 1o the new religion, and which reflected the vicw of the
Fowckyr oF this relizion towards the ol religions god his anitodes rowards
the new prohlems af his days. [n fact, there i3 no ane answer for this pro-
Blem. that would be umiversally avcepted ns correvt.

O the uther hand, its difficully hes [n the Fse that all the fonndzrs of
these relizions cluimed that God revealed these religions te them, Thus,
unless we have cnough documents, it is clear evidence that it is impossible
tar any ~chalar to give a final statement abaut the fact that the founders of
these retimons influsneed by the old religions and cultores. Here | want 1o
mentian that many theclogical attempts had been dene to speak about the
orgon oF these refighons, but most of these attemypts zimed to defend their
religions an le refule the oiher religions and did not give any imperianee
lar jhe sumilarities and the conmrasts between these religions,



Huwever, lo ¢svape from all these problemns, [ will not make comparison
between the Avesta and the Old and New Tesaments and the Gur'an, but |
will deal with <!igion a3 2 eulture wnd not a5 a Sacred Bovk sud a Piopher.

It seems L& me that we cannot speak about similarities and contrasts unlcss
we mention the religious and cultural contacts between these religions.

2 The Bellglous gad Cultural Contacls

A5 a malier of fact thap Zoroasirianisim was not the first religion of the
Mezr Eust  But the fact 15 that the Mear BEast exhibited & complex fabric of
scieions and cultures. 1t was an anca which give Fse to the amsent Egyp-
tian religion and the ancient Babylonian religion, In facl, these old
religions had left a great direct imprint on Zoroastnanism. Furthermare, as
L. H. Mutls mentioned that for the histoncal conneclion we should potice
the pifluence of the Duddhist wriptures and the theologies of Greck and
Kome on this anciemt Persian religions!. Thus, in perag, the Tranian,
Lreck, end Indian religions lived sade by side and theln geds wog
rLl,‘FE\{,'[I[fd}.

it wos Ll 5369 when Zoroaster appearcd on the seene o refonm and
reshape the [ranian fold religion, Defore him. the persians had worshipped
a sariely of ancient Tramian gods and practiced the **Haoma cult™
Larpaster's yreative ol was the estahlishment of monotheism in anoient
Persia by replacing these culis by worship of Ahura Marzda, the 'wise lard’
On these there pillars, pure thought, pure words, and pure deeds,
Forouster reared the staely edifice of his ethical wnde. The crecd of
Zoroastrianism therefore, described as “the Rebgion of the gond Life '}
VWirhin a few centurnies. Zoroasrmanism was the oflica religion of 1he Per
sian Empire, which had dvveloped a flourishing eoliure thar embraced the
whole arca from Turfan to Aby.cisia, from the Indus 1o the Acgean Sca;
and so remaincd untitl it wos overthrown by the victory of the Arabs aver
the Sassanid Kingdom in 6424

However, through the conguest ol Alesander end through the Roman
wrmy, which at thal period occupied a large part of the Mear Baw,
Zoroastrian idcas spread through all the Near East®. Also after the Exile
of Ik jowish penple and laler through comacis with wjows of the
Diasporas many ductriness of Zoroastrizuism infMuenced jewich thoughi®,
As we shall see later, cerfain beliefs about last things, Salvaiiun Saian, the
angels and the Messianic Deliverer sterm from Zorpastnianism

- 10 =



Some writers used to deny all connection of jews with Persla —~ especlal-
Ty the religbus influence and they belleved 1hat *'the Creed of the Stage Iran
was borrowed trom Jewish higth. burtbermore, they wenl ca far e o
suggest that the Zerpasirlanism was a copy of judaism and Zoroasier was
as to his origin a jew’.

In fact this Lheory had been denled by many scholars. Accorditig to Man
Muller that-when the jews, who were carried away, es ¢aptives to Babylon,
were in vonsiant coniacl with Iramans. They borrowed from the
Zoroastnian faith various doctrings, such es the belief in the immortality of
the soul, the resurrection of the body gnd future reward and punishmeni.
Theee doctrines were entircly absent from the oldest phase of religion
among the jews®  Moareover, some schelars emphasized that **Psalms and
propheis, the Book of Job, and the New Testament, all writien afier the
jews had becone acquainted with Persian traditions”®. This vew weni far
and ¢oneldered that the book of Jub has some appearance of hoing a

trans:zhan, or adapiation from & Persian, or Assyrian rext!®

L.H. Mills Also draws attention in his article on ' Zoroasier and Bible' to
how extent that the religion of the mazad gave poinmt and body to many
louse conweptions among the jewish religious teachers, and inrroduced
many 1deas, which were entircly new especially the docirine thet ''virtue is
chieffy its own reward and vice itsmpunishrncnt"". Alsa Mills asserted
thut the Avesta in no sense depends upon the jewish Grecks., But an the
conitury, it was Philo who was in debted to it'2. As we shall sce later, that
Bhily has great influence upon Christignity, especially on the docirine af
“loges"”, and some of the Mushim thinkers.

Christianity had in common with the cutt of Zomasmmanism and judaism
the idea that man could **get right withGod''"?. There was a Saviour God
whu hud hecome a mau to ieach mankind a way of life, who had died who
hud been resurrected, and through whom those who had faith would save.

i hadd Bezn said that ** Christ built up his teaching upta the foundation
ol pidaism and it was as a sect of judaism that Chostianity firss
rnwp-:d“” However, this reflect to ws the influence wf Christianity by
judasim, which hy its torm influenced by Zoroasirignism.
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From judiaism Christianity adopted the idea of the fatherhood of God
and the broiherhocod of man, and the idea af later Saviours who would
help mankind. From Gresk came many philosophical ideas "“the word:"”
the '‘iogos,” Lhe "*Godhead'. In fac, the Hetlenistic influence on
Judaism reached ity height at Alexandria in the wrltings at the jewish
philosophers, Philo whe irled to eynthesize Greek and Jewish thoughi by
identifying the wisdom of jewish theoiogy with the “'logos™ of Grek
philosophy'®. As a matter of fact, Philo’s doctrine of “fogos’ is vombina-
tion of the platonic idens and stoic wniversal causality. As a lact, Philo’s
"logns'' had direct influence upon the early Chrislian Father. Bul the
quesiion whether Si. Paul gnd the author of the Fourth Gospe! had read
‘Philo, this question has not been deicded’®, Also Persian religions left
their marks on Christianity through Mithraisrn,” and Gnasticism, '8
especizlly in the problem of salvatian and the problem of the source of avil
in our Waorld,

The third and latest comer 9 the chain of the Near East religions is
lslam. The prophet Muhammad made it clear that the refigion had
preached was the same religion God willed for Abraham, Moses, angd jesus.
However, it has been eaid that Mohammad based his religion on the
biblical revelation and tradition. From judaism, it has been said, the pro-
phei took the monothestic eongept of God. Jewish influence in Yman and
Medina had beconsiderable since ancient times. During that period the
prophel acquired e number af ritualisiic eoncepts from them; and much
narrative marerial from the Bible had come to Mohammad by oral trad.-
tion'. The same thing with Christianity, especially the Nestoriany sets,
wilh which Muhammad became acquainted on caravan journeys>™. As we
men{ioned that Mohammed answered these claims by emphasieing thai he
did not bring a new religion but:# is the religion of Abraham, Muses, and
jesus, nnd he' considered himself to be perfecting the work of tiese pro-
phers.

Huowevcer, lor our subject here, | will leave the problem vr origin and 'will
give important to the religious culteral cuntaets, Defore the advent of
Islam, sane places-in the Near East were puled fur Hellenig cuelture, such
we juncdeshamn” in Persia, "Harran™ in Muesopotamia, and Afexandria
in Lgypl. [ was from these places that hellenic culture passed tu the
Easiern people®! Afier the rise of Islam and its spread throughout the
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MNear Fay, Islam as a retivion and culiure faced mol only the oiher religions
b alsa the Hellenistic influences. Hetween juddiaism and Islam, in tha
penod, there were many pofermical prohlems. Tstam eimphasized than rhe
ild revealed religons had been superseded by later revelations.  Islamiv
palermie ehumaed that 1w lest of the Dibte had been fabsifiecd w0 Laver time
The Mushin theologians advanced the gigument that the Talimudic idea ol
Cod wus amhiapomorphic. On the other hund, jewish theology had 1o
refure the claim that the revelation given to Isror! had been abrogaied by
Chrstianny and Islam. Maoreover, they considered Muhammad a false
prnphetn. Islamic theology sought to bring proofs fur the divine origin ol
I<lam and jewish thenfogians replied in kingd.

In ihe day of Abaasid Caliphs, Islam had conwcted with Christianicy
and Christian leachers were welcorned at the Muslim courts at Bagdad.
During ihis contacl, the problemy of the Qur'an as revelation of the word
of God is cterual or created, was arose by the influence of the Chrisrian
doctang of *“logoa™. The discuscinny between Muslims and Chnstians
were inflicnced by the Philo's dogirine of the *logos’ and the Neaplatonic
theory of “eqianation”' . As opposed (v the Christian Trinity, the Musln
theologians were conciglent defenders of the doctrine 6f the Divine Unicy.

The same thing had happened after the conguest of the Sazsanted einpire
b+ the Arabs and the establishmem of 1slam in Persia, the Persion religien
and us dualiviic coneeption and the Gnostie systems conlinued & vigoins
sirugele with Islam®. These religions, although Muslims treated them ke
jews wnd Christians, ““the people to whom a Dook has been given,'' sur
vived vnly in conventieles, secrct, undergraund gathenings. And ranirally
tiiewe secrel religions sutvived in a subtle fashion in the sufi and Shi'ate
literatures, especially their dbetrines thal God i a “Lighe™ and the
Messiah “‘al Mahdi' and his Second Advent. Thus, there is no doubi that
Ilslam contacted with Zarcasinianism, Judaiaun, and Christianity, and of
course, Lhe exchange of idca had been done during this contacis.

Thus, it is clear that in this geographical area, many religious and
culiural contacts had happened, and naturally, the exchange of ideas had
happened in twe ways, Dirgetly by the contact during the exile or ipva
sions or the theolopical discussions. Indirectly by Greek philosophy,
Gnostip systems, Lhe secret movements, the scceptance of the new faith by
those movemenis oaly Lo destroy it. Finally, I like to ead this point by this



grotunon  “Through Christianity, lsrzel had stepped cutside 158 own
buwndaries ond bad arrecd among the Greeke |n the same way. one might
deseribie Isbun ws the Toom which judaism ook when, sicpping outside
iself once mone. 1t bruke o the Arab world””™" . And we already men
tioned that through judzism, Zoroasivianism had stepped culside s won
boundaries and had arrived ameng Christians and Muslims,

Y. Similarities and conirasts helween the reliplons of Lhe eusi ;

We can say that, although Zoroastrianisim and the Semitie rebiginns,
judaism, Christianits and |<lum, have many fearures in comman, (hey dil-
lfered fundamentally in same doctrines. Let ws then see Lhe similaries and
vontrasts between those religons negarding these coneeptivns

A. The Comceplion of God

Mo douht that, lundamenial to any religion, is its conceplion of the
divine, For the peoples and religions of the Near East, we ¢an say that, all
the aspevis of life . religious, sociul, cullural, are rooted in their
witderstanding or their conception of God,

Generally speaking, the religions of the Near East icuch that therg 1s vie
God wha 15 10 be thought of as persanal, and whose laws men musi obey
Although the religions of the Near Easl have many features in common,
Dul in their conweption ol its nature they diffor much. Let us then see whal
aie the similarities and gontrasis in their conception of the divine

In fact. the religiovn which Foroaster taught was a onigue eifwal
wonothcism. As we menuoned that before Zoroaster, the Persians had
worshiped a variety of ancient Iranian gods. Zoroaster replaced these culis
w worship of Ahura Marda, From the anvient religinon, Zoroaster 1ook
the name of Mazda, which means “Lhe wise” or the ""full of light;"" and to
thai name he prefixed (he adjecrive Ahura, which means Lord, making thy
combined word, Ahura Mazda, the Wise [.ord, the Creator Govenor of

the Universe'.

Ahura Mazda 1s, o Zoroaster, suprétne, and therefore, He is one.
“There can be bui one greatest of the gods who made the others, with thas
earth and yon Heaven, who made man, and amenity for. him?**. But ac-
cording 1o Mills, He is a moral Jod, His supremacy is limited by His own
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characier fur He is noi logleally responsible for the exisience of evil. In
oiher words, 'here were 21 the beginning of the world two spints, the good
wspirit Ohrmavd and the spirit of evil or Ahriman. "' Between them the wise
vhase the gond. pat so the fools. And when ther spirlts met they
estalished in the beginning lile and the ghsenee of life (that the end 1he evil
shauld wicel with the warst existence, but the just with the Best Mind®",

Tiius, we can say that 1his kind of dialist sysiem is spiritual or ethical,
and not a metaphysical coe; thal is to say. it is @ dualism of (wo rivel
spinglusl and morel Forces, good and evil, light or dark ness, okpnaal aod
Ahriman; bul the classic problem of speril and matter does pot essentially
enier into the yuestion at alf*

Huweser, Foroiiter himscll sovled this problem by making the supreme
Cond Giod at last complerely victonouws, all evil being climinaial in the
tsal ag-toralions. This is whul Zoreaster meanr by Supiense Gold, "He
was ong in aduration as well as in defininon, sapreme Ieaee His
‘paodness’ mikes Him great, His unity being that of His truih,
Honew odener, Anthorily, and sacred ['-.ru:rgj"".

Alwy, Zoruaster langht that by the will of the one Supregie Land, Masda,
ail things coune into being, ""Wha is by generation the Father of Righi at
the first * Wiio determined the path of Sun and sters T Who is it by whom
tha siron waxes and wanes again 7 Who upheld the carth beneath and the
linanenl from fatling 7 'Whe made the water and the plants 7 Wha yohod
averfingss to o winds and clonds T oo What artist made light wnd dunhpess,
sevp and wakimg ? Who made marning, nooa and oigla, that call the
understainding man 10 his duty 7 ... 1 strive to recognize by these things
thee, 0 Mazda, erator of all things through ihe holy ﬂpiril". 1o Fawt we witl
B 1l - copeeption af Gl in the religiony of the Near Last.

Zoroaster bad spoken of the Ateribuies of God in s haif personal w,.f.
Melirrulis b arhovut Bing siv anpeclic beines wlas g be cogacded as his variouny
psprets ol ntwetions These are *Yohko Manah, Good Mind;, Asha
Vulvw g, Hiphtvowsness ar Truth;, Khshatra Yoairy, the Realin of Divine
will; Speana Arnite, Hoobily or Piely: Harurestal,  peTection;
Yoorelel Josoedb Aty Sl Ao Masda was soppogiced e Mihra,
bt and viher geds, bt he s only ong of vere many® A Aasdi b
has fobs vy Fledebroed Flinsedl m Dwealy Jiffeient ey, soch as,



1 mer'; stremg “oeme',  Uperfegt Holiness;,  “Understanding:”
Chewtedes T Most Tiencficent; ™ "A”-Sff:iﬂg;g" and =0 on.

1 otay be ool that jidaism can be defined as the diseovery of one Gaod,
who wer i aatieze and the soeiad and hisroncal provess. Hul us 8 maner of
frel, ke emly Hebrows were sitndlar inoevery respeut 1o their neighbers.
Thev Beliesed 1 the same supernatural beings, in holy trees, holy wells,
Loy slogies, wml othaer fetishes'™. Also, the Ol Tewament gowains
referenees Lo gols other (han Yahweh, o jatneh''. Bulin fact, ait these
o epaet the Familiar ohiin that ihe basie contribution of juckaizm v e
teligiones taouglit oF ancient Wear East was monadheism. Althouth the rext
shcws 1t there aee olhor gods thar ¥aleh, ver the tewts show that ehese
i goele direred teoan ¥aloael 19 two pespeges o FirsL oy owed 1heir
i o b Seeosial, unbike ¥ohweh, they were morral, These differvigs
wre sultewent o pdace Yalweh in a category that difers ao kied From ruae

-]
irf wither [‘Uihl'.

b Yol or ] bvon, o Shaddai,” Adon, Da "all Stelck.”. Eletuin,
o T by reganded wot only as national pod, b akvo as the one and oaly
Gud of the Universe. Yahweh is a God of righteonsness whose loveng
kisdiess is froon everiasung to everlasting and whose render mescics are
oiver all his warks' . Tn Fact, this belief char yehweh's aelions are guided by
e will i baing righteousness, i< very marked in jewisl conception of Gind,
As wy shall explain lster, Yahwih is the guide of history, The readition
speaks freguently of Hirm as the God of the Patriarehs, of the Exodus, and
of Simia: that i~ of vhe parr; or i 1emus of His Kingdom to came, of the
futuze. in stim, as (he God of (he cosmic and the human adventuire'®, I is
elear Liere, thot there is a nationabistic rewdency of which could connect
with Yahweh vnly the idea of the expectation of sghvatian (or His chosen

p-uuple”.

Resides Trom this spiritual conception of God, we can alse say that the
authropoamorphism is very clear in the Ol Testnnent. The garly jews na-
dited the eliimare reality as a person “*walking in the Garden ol Eden. ..
He vennes 1o Abrahany in the shape of man and speaks 1o him . we zlio
hear of & direel mecting belween God and Mases, God is reproseniog as
having vyes, ears, hends, Teers,  Atsie the Tagr tho man was eredaied in
Gond's image presupposes That 1o some eatent, God is thought of as heing
hurean in .hhu]'lrm.
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According to L.H. Mills, all theseideas which we can Gud in the Old
Testament 2hour Yahweh, such a8 | Heis surrbunded by spirits, anygcls and
entong them there is also the spirit of lewil, He is one; He is transeendant,
He is a jeulous Gixd; He is a Holy, He is a living and an eiernal Beings He iy
the Creator, and He is the Saviour, arc the same atiributes of Ahura Maz-
da. Furthermore, he glaimead that Yahweh Elohim s another nanw Tor
Ahypra Mugda,

It has bueen said that Chrstign faich is faich i Clrist; tivis Faith b Gol
as known in Christ”" ™. [n the words of St. paul 'God was koown to hin
the Father of vur Lord jeses Christ .. God was in Chrisl reconciling the
world unto imself... God commendeth his love towards us, whiir:'w: were
vt sinners, Christ died for us™".  Alsu (he conwepiion of God, has a
relavwon with the (hnsnan idea of fove, of rthe Cross, and Chrisi, “The
glory of God had been seen in the face of jesus Chrisi. God is a jesus was.
The holy lowe of the Cross is the holy love of God"¥'. In St Jokp's
writings, we find the same conception of God. “*Ne man has seen God a1
any time. Yo God may now be known. The only-begotten Son, has shown
us what He is, we know God's glory in the glury of the Son . bevause of
the same, we can be sure that God is lowy' " Briefy, the writers of the
Mew Testameni Bebioved that in Christ vhey koew God o be a God of love
and Grace; it was throogd the Son that they kuew tie Farlien. Chrst is 1w
imape, the portrair of the invisible God. To see Hime s o see the
Fathe o

In Fawt, we cin say, wv cza noet find in Chrstizoity @ conceprion of God,
bul whay we can Mnd s a faieh, in other words, God in € bristzanity is not
ualy 2 person wha haa given to men commands, bart the senception ol Ciod
is the faith that He has revealed Himself in jesus Chnist, @nd in Him we
may know the charager ot God.

Huvever, during the tirgt three conturies. Chiistian rhooght was in-
flucriced by philosephy of Phile  According to him, God made the world
o an expression of his goodness to His ereation, but between God and the
world, the uniting ks are a gronp of divine puwers. The highesr of thew
divine power i1 the “logos? To kim, the “logos’ was the divine
medidtor of creation and revelutlon. Philo comsidered the “iogos'” i bie
relutien to God's first of all Wisdom®. Godd through the logos vreated the
Ideal man of whom actual pan is 8 poor copy’™?’. The "'loges™ stands

-7 -



betwesn God gnd man partaking of both natures. Finally, the “icgos,
avvording 1o Phily, “is the Mediator, the Heavenly Man who represents in
The eyes thacyes of God the whole Tamily wpen garth"28

As a mater of Tact, the Pintos “logas'” has direet influegnee upo the
church, especially vpen St Padd god St Joim. Accordiug to St john,
belore Christ was born, *“theie wis & prexsisient Chrisl; wn ideal Chast, an
idea of Christ” T, Thisidea ol pre-existence of Clnstis called by SL Pavl,
Wisdom or Spinit, or somelnnes described in the Riography of jesus by the
term logos or Word., The idzsa is very clear in the opening verse in the
Gospel of 8t. Jahn, “'In the beginming was the Word, and the Word was
with God, and the Word was Gad'?* Thus, like the “logos'’ of phiks,
which became immaneni in the creaied world, the “'logos” of juhn became
incarnatd in the birth of christ®®,

However, what is Imporcant 1o us here is the docirine of Trinity. God as
the ultimute divine reality exists or can he conceived in three persans
Father, Sun and Holy Spirit. In other words, the Chistian vonception of
Qod is : **Gne God, the Father-God, the Son-Guod, the Holy Spirit God"' ™.
Qod the Father is the supreme Being in the universe, the just judee and the
gravious Father of man., God the Son is the redecming Christ in whom the
divine love for man becomes incarnated. Ged the Holy Spirit is Chnsl as
cantinuing (o live in the hean of cach Christian and alse within the
followship ofihe church.

Mills declares thal we can find & similariry between the Christian Trioery
and the Trinity of Zoroastrianism?'  According to Guillemin, Alura
Mazda is “the Father'" . ‘the holy spiril groceeds from Lhe Father as a
San. fihe Father and this Son are regarded us one, then a trinity emerges,
composed] of the wise lord, justice, and Qod Thought'*?.

Islam, like the monathelstle religions, stresses on the conception of one
Qod the crearar, of resurection end Judg=ment, and revelation. Although
Istam accepted many ldens about the conception of God from |udalsm and
Christianity, but as we shall sze, Islam differed with them (n many aspects.

There is no doubt (hat the cornerstone of [slamic belief |3 **La Mab fla
Allah', There Is no god but Allah. Allzh here means *'the God'' not &
Ood"’, for accarding to lslam, there iy only one, The God. In fact, onencsy
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is ik key-noie 1o the conception ef the diving Being m Bl 1t denies the
pluialiiy of Godhead and participaiion of any being in the affues of the
world, According 1o Ishan, unless a man belic es o the oneness ol Allah,
e canel be s Mucim, This doctnng of Divine unity is 2 sanding pretes
cesnnsl pelytheism, dualism atheism aod idotitry aod i generally means
Ihat Gud is one in His person (A4 gie in His attribuies (SH#D and one in
his works (af &

Alsa, God in Islam is one 2nd uieerly trantecedann, he is never been a
Father, and no one can be his san, "'The jews gzl ‘U Zair a son of Ged,
and the Christizns ¢l Christ the Son of God, That is 4 saying fiom their
muuth. .. Yel they were commanded 1o worship but one God; there 1
pied fiee He ¥, Agains Christianity, Islam reicered the dowinmne of Trns-
iy “Thes do blaspheme whe say God is Christ, the Son of Mary... 7' They
dir Blasplwme whn sav Ciod is one of three in Trinity @ loer there i3 po god
ereepl (Mg Gad'™' . Al against jewish gnd Christizit's anrhropomnr
st Tstumy cmpelaesizes that “Say @ He is God, The Ong Oniy; God the
elv-nal, abselule; He begothen nol, nor is He begoiren, anl there i~ pone

T

ke nate Him

[eeemn b ompdseees on the piversal viseepbiom ol s pnd 'h.n.‘i'rdlll_l;! 10y
Felaar, M the peaple ot the word are the crearion of cne Creatar, who
taboes coual care al all and who has crecied tkein ahke Hie s the Hahh
iV Alavrin, She Jord of o) pations', and the crearor o o'l the words. He
i the Lond ai gl the lond of the heavens and 1he carth, *hie e d of the visi
ad ke west soad the lord ot the Muostims and nan Muslins

tood in Ishon possesses taw attmiboses aird aots oF “High God'” Hu s the
all mighty, judee of the woiverse and master of 1he Day of judgatent. He
knaw s, sces, and hears everything, visihle and tnvisifile. He is the creatarof
heaven and earth. The warld and #!l thal is in f came into exislence when
he urtered his creative word « Bee. In relativn 10 bath rature and mien, He
is almighty witl, the Lord and controller af gl that happens. There 15 o
naturel Jaw exeept so far as God has imposed ordenly ways wpon the
pheaoimena in the world?.

The mast impoertant elements in Istam’s conception af God is tha ~*God

ts depicted mol only as the sole God, bt z= the Sole Realing™ " *1he East
end West 15 God's, therelore, whichever way you lum there i= the lece ot
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Gad® " Maiter. time, space. all the laws of natire. the movement of the
stars, the risc and fall of rotions, in @l these we can rezlize the writy of
purpose and therelore thy unay nf the priginator

doemding e Musluns, Allah ha Niaciy-Kine DBeavniul or excellen)
name; mvare fhan sereray of Wiose ai e found in the Qor'an, and the rest are
derived from the passages in il Thoswe names 1ostyty God's power,
knowledee, Jusive. and murey

Birt, acvarding 1o Sulis, God 1s the win'y Beality, He is pot the high God,
but they lovked to Hin as the God of fove, aod they boped of Union wish
Hii; and for 1hat we hear ol Hadlag #lter b2 reached enity wilh the Ruealicy
declares - 1 am He whoen 1love, and Whom | loveis |- We are Lws tpivils
dwelling in one budy ™! Aleo Jala al - Din al - Roei wrices 7.

“¥e who in search of God, of God, Dursie,
Ye need nol scarch, for Gad is yon, is }uu""'z.

Or agaip :

““In the world of Divine Linity is no room for &anber,

Bur number nocessurily exisis in the world of Five aod bour;
You may count a hondred thousand swoot apples in your
hands;

I you wish 1o pake onc. erush them all (oecther'™!

4 Huevelatlom and [Tistery

As we mentioned that God in these feur cehipans is convived us personal
and aciive. He createt] the warld and he will dosiroy it one duy. However,
according to judaism, and christinnity, history i3 8 ceetion of God. God
had manifested himszbf toy humanity either in histurical events os in
judsism, or in human shape. pamely, jesus Christ. On the other hand,
Zoragsier and Mohammad are in no sense regarded o3 munifestations of
God. God in Zoroarrians and Istam, had revealed hiy will and his divine
words Ln shupe of Divine books. However, let us see how each of these
religion understands the concepuon of revelation und history.

In the Oathas Zoroaster s depicied as the prophet of Ahura mazda, the
supreme Cod, and as such he summened 1en to obey *'the truth and to
shun the lie.""! Zoroaster spoke of hinmiseif as sthe friend end prasler of



mazdali?, and claimed 1o be & deliver in the sense tha he and those who
obeyed his teachings were hasieners of tha time when Goda witl would
triumgh and Hix kingdom cone”.

Accarding 10 Zorogsiriansm, Grsd had revealed himsel @ Zoroaster and
commissioned him te be his prophet!. The Gathas again and again sel
forth his claim that he had been called Lo his prophetic mission by Ahura
mazda himsell, and thet religlon he tought was the fngl and perize
rch’giun’. In fact, Zuroascr wished o be the messenger of Guod 10 2l
mankind.

As we mentioned, Ahura Mazda was conceived us the Lord of creulion
and univeise; He was the Waorker, through whom everything comes into
tife and exist. It is He who decides victory beiween the rival hosts of good
and evil. Everything camnes from Him and through Him, the Lard ol all®,
Mareaver, He ix the one who will be the final judge and redecner of
history .

In fact, the meaning of history In Zorpastriznism lics fn the history of the
confict betwegn the forces of good and the foirces of evil, Therefore, the
Gathas refers 1o *a peried when the presenl eyvele ol (the world will he
completed, the process of creaiion will cease, and the cvolution of the
universe will have rezched jts destined goai™'. In oiher words, the histary
will come L its final pozl as contemplated ail ordained by Ahura Marda
at the dawn of crezrion, As we will discuss later, Zaraastria nism claimed
that in the end of history the last of the saviours will avise. *'he will con-
summiale the work of purifying and regenerating the worid and completely
remaving cvery trace of the evil work of Angro Aainyu™?. Thus, what
Zoroaster would like to say here i3 thal, 'in the cndless chain of Bound!ess
Time, human beings can contributed their share tawards the extablishment
of the kingdom of Righreousness of carth”'? That is to say, in the end of
history, the finzal curtain will be drawn on the conflict between good and
evil, and there, the ultimate tdumph of good aver evil will be sccured, the
kingdom af Righteowsnesy will be esrablished, and men will eqler into the
everlasiing joy of Ahura Marda!!

An g matler of facl, one of the moyi characteristic elemenita of the Ofd

Testament teaching concering God iy the grea! stresy laid on God's ac-
tivityh in history. According 10 judalym, God who delivered the people a1
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a certwin point in its history and adopted them us his own. people. Ina
woard, he is Hhe Gud of the miracle, of hisiory and of the cavenant' .

Aceon ding 10 jewish buonh, Tums! denves ire biewledes of Ged tram His
adisitvh in histary on Bohat of Lis peeple, pasocabiriy dn Exypr aud in
desert, I Tl this fack i daed intervencd in history was conghasized by
U jewish proplicis, As ey roponeal i lusiory by his awnvity fur the
geod of His people, God has rescaled Hinselr as i biving Good who i,
1--r e His pruph-"', Thiesghaue the conrse of Listory, Xahweh interscie
al eriticul momenis, “He tolliws lis people, saving as well 1 ol ng
thein, and He vontrols their destiny.  The whole life of the paopie pasies
under Hix gves in tines of disasterand poospenty; both are sizn- of His e
aiving",

Murcover, the jews had set their hopes on the dowtine of basgdom ot
Gud which witl be the firal acrs of reselatien of God i hwinan bisturytt

Thus, Ood accviding ta Judaivm, i the God who reseals Hineself in
Fistary or the ruler of history, rothing, therefuie, Repponad By aocide
His hand was gf work in every eveat in Edeg, the Fload, the Towne wl
Biabicl, b yoara ancthe wilderness all thene wre ~lizgce of His aci®oiy
Tesiman hislunrm_

Huowover, besides God™s activity i Lisieay, in Juduism thage is gl
direct retuivmship beracen Gad und ven through prophaoy. Bos Paand
thiooglout the history of Isiacl ond its the wost chaaciorsoe elen e ol
the struetireé Drjlldéljhrﬂp. Hure, God iz pol only the God of histoy, b
“He s aloo the God wha athows the man whoin He Bes called toshare in s
sctivity by His Spinit of Weid'™,

Thus God's wiil sccording ot judaism is shown in his dirzet 1evelaiion 1o
tnan through prophecy, and also by his works in hirery and nature,. These
two thinys go haod in hand.

Christiazlty, like judaism, believes (that all hunan history, past. prescil,
future, is under God’s contrel.  That is to sav. God in Chisaanity 15 the
God of History, and that history has meaning and pyrpose  Let uy bnefly
explain how chyistlanity explains this docirise



Arcording Lo Chastanity, God is seMf revealing in his works, in his word,
and in his son'™. In other words, God reveals himselfin narure, in history,
and m jesus Chost. According to Chrsitianiy, all these revelation can be
wcily noderstood by Faith®*,

Avcording to Christian thought, in the begimmng was God, rhe orgiual
anduliineare power, God then grearcid the world, and later man, at verain
v, Froan that poins on, evalunon works according (0 inkerent mutral
luwes, Afer the gradust cvalution of man. i=the heginaing of what 15 called
kum:un hialﬂrj'zl. Sa, awevrding to Chostianity, the woarld is a time pros-

I - .,
cirg Beginse 1 s ereated aceon ding (o the poypuse af G

The perivd from the carticst ficst man (o the hirth o judaism, urden
Muoses. i calld the "preporation af siage'’ ol hiqrnry”_ This mczns tha
Judaism was preparing the world for the Incarnzrion. To explain this we
s, geeerding to Christisnity, God revealed His< conunandments thiosoeh
tiic iewash praphet in the fonns of human thoughr and in terms of the ac.
tal geeditiong af histony According 1o Chnstianiin . God rhrough 1hese
wwish rophets seciocd o he a¥inz 10 men jkar Me wouold revezl
Hins ||"'.'l

Fh--s, aceording te Chistian theught, when jovis appeaard, God ingar-
razte s owared, am human hu.tl-vm,,‘“l That 15 [0 w1y, God vettie into lurndan
Basieory a0t the person of josus Christ:'” and God was m Chinis reeonaling
tie warid 10 Hinsel ™. Here God docs not reveal a heok comlaimune the
vuih be wants men o believe, but he reveal Himself, According 1o the
Chrigiizn thought. <ince God has always taughl mien’s loving 1esponse,
Grad demonsiated cleariy His own love For meon by piving Himself
12au® . Thus, when jesus appeared, God Incamate appeard in b
kistory, Therefor:, according to Chrstianiry, the life and feachings and
the crose and resunicedun of jesus are the fulfillment of God's promise to
Judaism and mankind. Thus for Chrstianity, Chrst is the center of
history®® That {s to say, Christ’s life was no other thas the life of God in
man. At time and place in history, God did his (el work uf leve and grace
nind performed his act of redemption®®, Al theve explain to us why Chris-
banity esiphasized that Christ is the key to the understanding of hisiory
and its fiture and ultimate end,

The Christian view of history farm Lhe perigd of Christ until the end of
histary s that the process Is a gradual realization of God's saver=ignry, or
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the fulfittment of the kingdom of Ged. That is 10 <ay, triumph of Tove aond
justice and good witl not be complate witil the end of histmy. The ead of
history thus means the fulliliment of God's purpose and the final establia
hment of His kingdom™ . In fact. the Christian view thut the end of
history. means the final battle between good and evil, 15 very closed 1o tha
of Zoroastianism. Both belicve that in this final battle evii will be defeared
and the triumph of good will be completed, and man will enter into the
everlasting joy of God.

As we menticned, Qod in lslam, like judaism and Chrisrianily created
the werld and He is ils ruler and He is 1he controller of a2t what happens.
Accroding te Jslam, Muharimad was the last in a liie of propheis. and
was the "seal of praphets,'’ for in kim God's revelation reached finality.
Here revelation is not Incarvation nor a historical event through which
CGiod enters in relation with man.  But it is a buok. The Qur'an revealod 1o
Muahmmad, is the final work of God 10 mankind. According to Islam,
this koak, the Qurian, is identical with a word of God which is wrlten an
“a hcavenly scroll,'' the Qur'an is identical exactly with the heavenly
vriginal. Here Islam differs from judaisn and Chnstianny in emphasiring
the divine original of the Qur'ao.

According to Islamie view, Iskan is the religon of God. In Faa this
staternent reflects to us the Islamic conception of histors. As God
organized the world in the beginning he did alse with man. For nian there
are laws which he ought to lollow. Acconting (o lslam when Ged created
man, ordzined how men ought 1o behuve both individually and in com-
munrey. Bul man was given ike facully of chivosing (o confurm or not (o
conform’’ . Those who acvept these divine corvmands will find their reward
in hercafter, while for those who reject it there is punichimicnl lor them,

However, Gad according to lslam. has not letr mankind without
gridance on this matter how mankind should five and follow the cam.
mands of God. According to 1slam thought, Adum was the first man and
the first prophet. That is, God szl men in the universe and al unce revealed
to hirn how he should live. This means, “*human history upens with man
knowing what he ought te do"* R Adam praved disobedient and his
successon neglecied, or forgot the messags. Bul Qod, as acl of justice,
sent down the message again. There was thus annther revelation to
humazity of whal the etcrnal demands are. But this story cepeated itsell.



And God throwgh Abrzham, Moses zod fesus sent his revelation so thal
bumanity might be 1eninded of the divine commands . But this story
repoited dsell again and agam.

Onee and for all, a final recclation was senl dow g a nessenger wis
chosen whe deliver it ta all mankind. L is 1stam and the messeuper was
Muhaimmed. In this way, then [slam which had eaisted form al] etemiy
came down into history in the sevent century A.D. and hegan its final, full
caresr among men™, As a fact, the main aim of [s'am is (o create a society
or Ummah where justice and umization are its base. Therefore, Muslims
through all the ages marched forward Lo historical nchicvements

However. the coneeptivn of history in Islam can be summarized as
follows -

1. Ualike judaisin and Chrisrianity, Isfan treats the enfice history of
mankind as ane whole™.

2. According (o Islam, the histurical provess Gebies aoeount only of the
practival conducl of affaivs in human saciery, 1o other words, history
is man's made.

1. Aceanding 1o [slam. Guod does aot destroy any soctul group unjusily,
while they mie in a state ol unawareness mor docs He destroy aay
conmununily while its moral condeel renin v an folaqrately satisfac
tory level’ . The conclusion which follews that **the caurse of hiftery
itg2lf 1y 2 meal ageney thiough which the moraily supertor elemenrs
rise (o the 1op. while those wha are o a'ly infepor siok to the bot-
i, The historical pocess is, therefore, seloelive in the moeral sgose
of the world'™’

O MAN

As for their etirnde lowards men, generally spesking, we can say that all’
of these religions agree that man has heen created by God and man is fun:
damentally different from his Crearor. Man is furmwed by a univn of Lwo
naturcs ; Lhe flesh, which he shires with all the ansmals, and the spint
whiclt renders him a vicegerent of God. At death the soul, or the spin,
leaves the body. Hut in hereafier body and soul reuniled to receive Lhe
judgement of God. The high place given (o mun by God in His warld
order. Man iz the highest presence in the universe. On Lhe ather hand, al!
of these religions accepted the story of the *'Adam's Fall, and his disvhe



dience 10 God''. The punishment was the exisicnce of man in this earth.

But roan it par 2looe 11 the exnh. with hin there are the forees of evil and
Devil. Therefore, ull these relizaing emphasized that inan cught (o take
sides with gaod against evil. All these religons did not atinibuted evil to
God directly, but they armibuted cvil ta the Dol This Devil s onie T
God's creatures, but be was archellicos one. Lo ns uow diseuss how Leoce
each religun differ lrom other sclizions e thewr cuneepticn of nn

Avgording to Zorvastriatism, the main problem of lite i the probicm o
evil. On its solution begins the destiny of mankind’ . The physica® woild
which men inhahits, 13 full of evil; therefare, man's lifg is siceped in sarrow
and suffering. Henee Zoroaster called npon his followers to aceepr the
chisllenge of the principle of cvil and 10 erherit themselves as crurades s
arm with the good Ged. If man does his duty, pood, accaording 10
Loroaster, will prevail ac last,

As far the origin af gvil in this world. Zoroasier taupht thar there was
rebeliton against that irue God whose will he proclaimied. The late pahlien
texts iclls how the first couple were led astry, as the story of Adam and
Eve. by evil thoughts and began to worship: the evil god rathor than Ahura
Mardah® However, the Zoroastrignism furnished a salvation of tiw cx
istznce of evil in this warld by positiag two primeval pawers a1 war with
each other. One of these principles is called prioce of Darkness, Anzma
Mainyu, or the Druj, the evil spinit, and Aburg Muweda, the Beneficer
spirit as the prinec of Lighi  Everyihing 1 hat exists are doalisticully spht
wnd assigned cither (o Ahora Mazda or Aogra Ma|r|yu3_

Man's salvarion is to be found in obediance 1o the will of Ahura Ma.day
is it was revealed ond taught by his prophel, Zuteasier. Man bas ro share
in the struggle between good and evil, right and w-ong, lizht and darknes:,
to effirm and improve the world. not (o deny 2od escape i, Here we czi
notice that this kind of evil is positive onc. In other words, Zoraasier,
"“*striks the heart of hls followers to positive hatred of evil, spurs them 10
Join the crusade against the spiril of evil, and exhorts them not to evade the
fight, or turn thelr back on the arch enemy’.

Finally, man sccording 10 Zuvoasier s born pure, not as is taughr in

Christiznity, defiled with eriginel sin. 6 In fact Zoroaster emphasized the
fact thal we mug work out cur own salvation. Accordipgly man b
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respensible for the ulhimateouleome of hrs serogels agadest evil and Lo the
wumph of the good. In a wonl, according ta this religion, man has
frecdom of chowe, and he vin chowse Betu e good aud evil, and hie s the

aster ol Ris Gie.

It Bies been il chat e inMseiee oF Aovsstfr vovtivnes of wea™ 7 o
ditien and 1he eoneeption of el ondewssh, Chrstion, wad Masdin
lireratires wore very considerab'e’  As L Mills appendeted o, chore s
vers s telation berween thie fewish salan in those exidie prechiisdion and
Shrsban hmes and o persian saran, namely Aaogra M:nu}-uk. Leg Lo, il
tamstermution of Saian and the rebel anpels into fgares not very dirfe oo
frem Hhase of Abaman and his dernonie host 1n the judies€ Laisi e
Weroraivze had appeared alter the Tranian contacts?,

Alsa we find another influctee in the-Dea Sea Serolls, where God s said
ta have Cereated man o bave doruinion over the warld aod miste Tor Ly
twr spirtl, that ke miglt walk with thein wonil the agpaoicred of Bis vidiee-

-0l

Hail, they ace teespunl ol trerh and errar Sources of Eehieis the iepin
L tethe and the seurces of darkness s the origin of srrar, Moremeer, {1
e bzl the prive of ligh:,ds dovniron over all sons ot tichicoysos: s in
e iy oF lighe they waik, Andin rhe hiend of 1he sl cFairk ness i ol
Somipion wver Ve seas oF errer; and o Lhe way of di koiees they owelk
And ahe aned ot durhocss o vie steving os a1 sory of
rizht-cotsness. . Banthe Godoet Barge! sul Ris angei 0 il hase Beljod

R PO TN LA

Ihis duakias ol sprae at Mesh, Bigh and darkoess is lear i boanh
Cuspel and i the First Bpistle of St Juho wm e Now Tesian.nl
However, uu the end of the ficd contun, AD. the el porld was st
againstthe wordd of light, and they bevame twa appused reshins. This v s
cleal 40 Grosine vigw, which clained that the world is cennolicd by the
gond, light, and evil, durkness, deities, respeetively. And s we memion.
vd, Cansticism was of leanian Qriginlz. Let us now see how (he three oo
reiigions look to men and what are the new attitudes that Urev prodaced (u
tiie datnne of Man.

Men. zccording to judaism, was enginally created “in the image of
God" This phrase denoted man i his peeuliar relationship to Sod, in ks
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vacaiion to be Ged's viceregent on earth, but most of all ''to reflect in his
nature the naiure of God, just as the child is the image of the fother'™'.

However, although man is God's creauon gnd theisfore essenially
pood, he is erdowed with twe principles or (endengies; a good impulse and
an evil impulse. Each streggle to contral man's desires and chaives. In
Lhis <ense, as in Zoroasirianism, 1n2n participdtes in the cosmix sirugyls
between God and Satan'. Accordiag 1o [udaism, God’s ereation has gone
astray because of Smian’s rebellion and dispbedience of men. Man, ac.
cording to fudaism has to ohey Yehweh and wiso has freadon to chobse

He can choose to serve Yuhweh, or to disuhey,

According to jewish faith, Yahweh made a covenant with his people
Iirael, and as creator &nd lord of histary, he controls sl that happens
Therefore, the jews explain such evils gy defcar in batde, famine, disease,
et a result of the Failure to Fulfill Yahwehl's will,

Salvatlon of bewh individual and sociely, can bre achieved sceording to
Jrnluism by drict obedience to the Torah. Both individual and nature have
1o please Yahweh by fulfilling his covenant. therefore jewish prophers ind
pricsts, callzd for a return (0 Yehweh and his righteousnese. All jewish
tronthles were artnbuted to failure ia follow the Torah, Brefly, salvation,
accurding (o jews, had an historlcal dimension  They beiieved that jusn as
the Fall oeeurred in the earfiest penod, so redempiion would eceur or the
end of kistory!®.

According te Christianity, Man { Adam and Exe) disobeved Gind's
vammand and thereby comumitied omginzl sin. In fact this docinne of
onginal sia is considered to be 1he comerstone of the Chnstian attitude
towards man and his salvation, In Christian iuimede Iowards man and his
salvation. In Christianity, to believe thut man can save himself seems 1o
conrradiet the whole of human history and experience, Man, zeeording (o
Chrisiianity, cannot save himself; man is need of help of redemption [rom
the various forces such as Devil, Sin and death, which would enslave 2.d
desiroy hira, That iy to say, unless man receives supernatural help, those
forees of evil will engulf him'é.

Man's salvanion is only to be found in faith in Chrin, that is, in accep-
tance of Jesus resurrection form the dead as proof that God bas power over



the forces of sin and desth. L or the Chrismian, the meaning of Life has been
revealed in jesus Christ. “*'We shall be likc him for we shall see him as he
is”"". The Christian should Yive  lifc of obedience cut of gratitude ro God
and fl<o as proof of the fact of his faith, This life of ohedierce is passible
with the help of the Holy Spirit, the true gulde for Chrisua Living, Man
aucording o Islam, is the vicegerent of God an the earth. Man's purpose in
life is to realize the will of God in this world. According to the Qur'an, rmm
aevepted to carry rhe Trust, which the heavens gnd the eanh refused to
carry s responsibility and they were afraid to carry i This Trust is the
divine pill of Cholee.

Avconding to Istam, Adsm's disobed:ence was Forgiven, and therefare,
man dues not bear the Fall of Adam. [n spite of Adam's fall, if man
follows the guidance, ke is free from any fear from the present or the
future. In Islam, the relationship between God end man |s without any
mediarion. There tre no wediaters or priests between man and Qod. Cigd
is very cluse (o man.

The responsihility of man is very elezr in Lsien; thai is ro say, all exils
and sorrows ar¢e created by man’s bands. Then, man must berr persanal
respoitihilicy for kis own deey tad non Ui ow the blume on the others. Cn
the cihor hand. hesides men’s responaibality, [slam emtphasized Grd's
Justice. This mieans that there is ne ncastice tigl van B done to anvione
cither i this warld or in the day of jud-mens

As we myntioned rhel Blam means seebmisiion o God's will, therefore,
ruan's salvarion s o be forand ineotnplete submisvien of God's will. Man
has 1o Inllow the laws of God which are alse the Tawx of bis gwn pure
natare &3 made by God.

D. COSMOLOGY

In Lorpastrianism, the uriverse is the creation of Ahura Mazda, the
creator, Y'bul B has rol come from mtl-.ing."'. The stars, the sun, the
moon, the sea, all things high and low are crested by Ahura Macda and
they Mfunation in consohance with His awn laws, bul the growing act of ILs
creation is man?. The aim of (he oreation is the hliss and welfare of man; it
wias the desire of Ahura Mazda that Hiy mizh, wisdom, and grodness
should be utilized In promoting the happinzss and enjoyment uf maakied
{n this workd



According o the lier Asesn, ab Tiesd the oYy was created wih all the
celesiial bodics. Then water, the eanh, the sepciable kingdom ood the
acmal kimgAoan, &and tinally mun‘i The whele greation by boosd by the
faw of proghacten and desisevion. Al Masda' might boas two polos,
o ol which, the Spewrd Moo, prospers gnd gl gms gvery g,

whoroas the other, the Al Moo, is the et e Fon s

Also in Avesta, we can lind many cosnological ideas, which we find in
the later religions of the Near East, such us the Seven skies and eanh; the
order of creation, the seven immiarials, angels or atinbules, the wailer 2s
the origin of every existant, and the cull of fire®.

Also we find in Zoroastrianism, the desting ion betwetn the two worlds,
before the creation of the material world. *'In the beginning Ohnnwed was
om high and dweld in the Endbess light, he was charsetenzed by ommiscicnce
and wisdom... Ahriman was in the depths gud dwelt an the Endless
Dk ness, ha was slow (n knowledee and bis will was 1o do harm. Between
the kingdom of light and darkness was the yoid whivh wme calf Vay'"

This bacfly would seem 1o be a Mardean view of the univo se helore
Ahriman's atrack on the kingdom of lght and the ereatan conseguent an
it. This i the Zorogster’s vicw aboul cosmologs; and @ bs clear than i el
flects their metaphysic ol wworalks

Generally speaking, in seamitie casmnolgy, we ind that God alose eemed
the heayvens and the earth, and he gives breath (o the people. He conrols
human history, forms the lehi, and vieaned darmncss; mahes peace, ged
vrealed evil. Heaven was His throne and the earth his (oaistonl, For He
transcended the whole creanon. ““He had siretehed out the sky as a cur.
tain, spreading it as & tent. .. and He made the clouds his chariot and the
winds his messengers who laid the Toundsnons of the earth'®. Fiow
Watel God ereued everything: and the process of creation occupied six
days of crearive sctivity ond followed by the rest of the creator on the
seventh day. Many scholars mentioned thal the creation story in semitic
retigions derived furm Assyro-Bobylonian and Zoroastrignism cultures.?.
Huwever, these Semitic religions speak of two warlds, this world and the
world to come, here | will discuss their conceptinns of this world and inthe
nexl point T will deal with their conceplions of Herenfier and *last things'

The jewish cosmology starts with the first words of the Old Testament,
“'fn the beginning God created the heaven and earih.; whiat is impontan
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here is that God said, “*Let there ke " this ereative order does not in irsglf
comtain nor docs il strugele apaimst dark, or evil force; bul creatior here is
dewribed a5 pond!™.  Here we can notiee thal judaism aogainst
Forapsinanism, who claimed that the world divide inlo moteelly hastile
principles, light and durkpess, good and exil; but judaism proclanned God
ws rhe ereatar of both, Cod by his vwn wneondinenal ehoice brough 1cin-
o existetwe,  Also juduisio against s castrisnism, mentioned thar there
wis no pre-exisient matier that God used 1o fashion the world; 1n othes
words, God realed the worid out of noiling or 'ex rebitu'™ ! Ln juduiso,
time was created with the eoleslal world, sod tiimelessness remained ar at-
nikired ol the upercated God'?, Muturally, the ideay of creation vul uf
nothing and greation of tinie, suppart and condlrm jewish monatheisn.

l judasm, the warld is good, sitice goodness is jts oestor and its lina)
i, The story of coeation expresses the perfect harmuny between CGuods
purpase and His work in the world, God himscll spoke at the end of each
dis s ereation " And beliold, i was gousd’?. This idea gives the it pressing
that tliie world is good, there s no Negthing between good aud evil but
paitre of e wanld By vriginal is good.  Also, the theological idea of the
Sabrarh denived from the story of creation.

In Faze, = gedaism, we enn netice that the acti- ity of Licwl in nature 2ad
rhe getisity i history are pans of & single process; therebere. miraete by the
all e snanmieat regasded s a sign or prool™ of the power of God, (o wlom
veiting 18 impossible' ! Accroding 1o judsiom, God made a saceisl vong
oot woh the work of erewion Thae 't the appsmnied Gime, vhe Dead Sea
chould divide before larael: the vun 2nd invon shoold stand w01l ar the bid-
ing of poshua: that fire should pot consume the three vouchs, Henanel,
Mishael, aind Avariah; that the eea monsier should spir forth john alive,
and o un””_ .

There is no doubt that rhe Perslan influcnce gave jewish angelology und
demonology a different characier. Afier the exile, became the belief 1har
the demont were orgenized, they had a leader; this leader was Stan or
(‘Shaitin''". In judsism also different orders of 8ngels arase, 1he number
seven was adopted from the persiany and therefore, in judaism, we have
seven head nnﬂcls”.
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[n general the angels earry out good or evil designs according to ther
commands from the Lard of Hosts. What is imponant here is that, the
betief in angels served two functions in the developmeni of monoiheism.
Eirst of ell, it was a stage in the concentration of the divine foroes,
beginning with polytheism, vortlinuing through belief in mngels, and
culminaring in the one and anly God of heaven and carth™'8, Also, inthe
vision of God, certain elenseuts had ro be removed in the spiritualization of
God, and il was found easicr to transform rhese info separale beings,
related 10 Deity Himself, **Thus, (he fiery appearance o God (o the eye or
the voice which was manifested to the ear were olien personified as angels
of Cod’'"?,

In sddition 1o the angels, who carried out Gods will o the wniverse, in
judaism, there are other divine powers which mediate between God and the
world of man and have coming power such as “'the glory'' of *'the Nang™;
“rhe divine Warid,"' which witl be the logos in Chpstianity; *"Wisdom,"”
~+Spirit of God*’ or the Holy Spirit.. >

Christianity, like judaism, actepied that Guwd creats the world, all things
visihle and invisible. Alse Christianity belicved that creation means the
tree and unconditioned act of Jod; in orher words the grestiomn nel of God
is not conditioned by anything ¢ither to Himself, Like judaism, Christianity
emphasized on the docirine that the world was created by God, ex nihilo wr
"“gul of nothing.'" Thr world, aceording 16 Christianity could not exisi ol
itself; its existence depends upon the eternal creative aet of God?'.

According Lo Christianily, Qod could net directly produce a world o
untike himself; henee, there must be pn intermedizie sicp in Lhe process
from the absolute uniy and created umverse. Linder the iofluence of
philo™s doctrine of "ogos™, most of Christian thinkers believed thart this
intermediate step I5 the *loges,” who appeared in Christ, whi iz the Word
or Son of God, Heis the Truth and life of all things which are exist®, This
idea of the production of 1he world, of enother being who is not God, s
attained through the idea of the prosuction of another being who is like
God®'. Thus, Christ is a divine being ent God's agent in the original crea-
tion of the world, so that Jod might not be conceived of as Indirecl contacl
with matter. Alsoin Chrstianity, we can find seme (hinkera who ancepled
the idea of meanation 10 explain the existence of the world, According Lo
Flatinus, “'1he world represents an owigoing rom the One. Some inncr
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reheliion or disturbance within the aee cgused a 'full” or an emanalien
I'reny that complete and ctherwise perfect one. This fall or emanelion
coritwed 1o lower and lowen levels unnil it enconntered the derk element of
matier and the visible world game jatn hl:mg"“. Also, Crnosticisng, wnder
Hhy aadluenge of Zuasiianivm, secepied thiz sepsration beiween Muer
avad Spioe, pnd e considered the wo it of matier ool des gicator aned

: \ o L
el is o net ehe goond Giosl, B Snlerior aod neeelect beings .

1o Ishane, Allub ereated he world mosiv Jaye e world and all that icin
e inte existence whoen God niered Ris creanive wond He™, Alse in
et AWk created the world oot of noching. The pature; sun, niaon,
sk, sh, radn, clewds, wid s by oceder Clod®s contre,

Adaein dslam there wie othe iypes of diving powers, the “word® Gonr)
trongs wisiohy derives the spreit Qrun) or *hely spinr” trub el 1.1u|:iu.~~]M

Avconddiog te sl Fairh in angels is ore of the primeples of Islan. In
Tolann, Cund s swrrounded by aneels, pure, sexless being, some of whom
Fear 1he dheore wliile olier engazed an praising his holy or heawtifol ngmes.

Bngei tlsnseive as His messengers wha are sent ot fight with (he heliovers
agaicisl the Lealthen® Angels, according 1o Felam, can take any form;
thice it colinl men From all sides and are glways in theis compeny. Thoy
ko vcoecsd of eveny action ol man i das world and ihey will produes it on
the dav o indpment. Of these, 1he chuef is Gabricd, 1he agent sif revelation,
whes comernmn atead the Divine Inessige 1o Hhe 111-.-[:!th

Midauy hetween angels and inen are Jinn fgeau). Some of thcan haye
subatiited o Allah and becime believers; bul maay of dhiens Rasg 1ebetled
aaru st Liirn, like their chief, Phlis, who is also coalled fshaarinde swhes and lits
AshI RIS ol Doy veabsing men 1o gu i,

B bSO HATOLOLY

We citnt kay that For first Lioe tn Buoian hought, the copeeption ol lisl
things" or the end of the world cieme into heing in Zoroastrianism,  Ac
cordiig 10 Zoroasters teachings, o general resuriecinn will take place ul
the end of the present world, This will happen when Ahura Marda will
triumphantly esverthrow al] evil and set up rlght-eousiness on eucth!, Abw,
we can mentipn herg (o the Irardan theory of the world ages, According Lo
them, “'the world-ages is divided into four periods; each of these perinds is
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a perivd of 3000 ycars. Towards Lhe beginning of the final 3000, Zoroaster
was born. Towards the beginning of the sceond mitlennium of this period,
cvils increase, there are signs in heaven and carth and now HOshliar is
horn; and he brings back Lhe creaiures to their proper siate. Towards the
beginning of the final mitlkennium, Hdshérar- man is born. [n this time,
creaiures become more ragressive and men do nol dic.  But now evil again
increasc..., and at the close of rhe period Soshyant, the persian Messiah
who makes the evil spiril impotent and causes the resurrection and fuiure
existence s born. Now begins the new order of thingy... Ahriman and his
hosts are Jefeased by Ahura and his anpels, and perish in the confagra.
tion... The eirth i renewed and made immortal and extends (o
heaven....*"?,

In fawt, we can say this passage reflects two things ; first of all. here the
idca of “the end of the world"' has an cthical meaning. *"The end of the
world is connected with siruggle between goad and evil and how cvil in the
end will be conguered by the spiril of goodness. Also we can notice how
this conceplion has e great influence upon judaco-Christian eschatology,
especially in their doctrine of “the Messiah®' end *“the futwme [ife”'. Ac-
cording 1o jewish eschatolugy, the doctrine of the end of the world has an
ethical and politica! conception.  Aceording to them, the end af the world
ja related 1o the ““Day of jahweh," and on that day jahweh will punish and
desiroy the ensmics of Isracl, who now take the place of the hostile evil
power. Also Israel must also be judged and suffer on the Day of jahwel, a
day of darkness, sorrow, and fear because she bas noglecred the ctlical side

of His religion®.

The jewish eschatology emphasized the belief in the coming of the
Messiah, who also like Qod, will desiroy the cnemies of Tsracl, and its
spirilual foest. Then alier the final judgment, the earthly kingdom will
come to an end; and the warld will be annihilated, and heaven will give
place 10 a new heaven. Afier this renewal, the world will becone
ever{asting, incorruptible, and Invisible®,

From Zoroastrianiam and judaism, the docinne of the end of the world
passed gver to Cluisianity. According to them, "Christ will rzturn on the
clouds of heaven as the promlsed Son of Man who will be the judgs of the
Last Day"®. Also they believed that, his mission on eanh had been to
prepare the way [or his second coming and when he will come the new
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kinpcdom will stari. According to Chrstian eschatology, ar the last juis-
ment carth and heaven foc away, ar they will pass away abong wirh fhe sie
aimd ghve place 10 & new heasen and earth, afler the judgmeest. |ikye
Soronsirianisng, most of the Chnstian (hiskers belicved that the deston
tivr of the workd will be by Tirc'.

Ax a natior of facr wo d e siene doctiine o the anailbif o of the
wou b i Istamic thoughe. Inthe Quar’a™ God will destros on gnmbilate the
world baefare e Day of judgment,  Abso we find in Sh s tar the Ml
will appein belore the Day of Judgment,

As for the doctorine ol the Day ol Judgmens, we mcotioned 1B
Jonouster tanght that nen must work out for his clevanioe and e s 1
trevdome to choose between good and cwil. Plwrefore, mmon woll 0 e
reird or punishment after death aveording ra his deeds in this cauthy lif"
Iu fact, Zorouster emphasized thie hope for o betier world, for (o him Guod
1s jusl and He will nat allow wickedness 10 triumph over j:L:I!‘Il"I'II{'KHg.

Haowever, at Lhe end of this world, when good gained victory oner the
torees of evil, all mien would be resurrecied o receive their reward or
canighment. Besides this pencral judpement, we find also in Soroasiism
the doctorine wf individnal judpmenr. Brielly, tndividnal judgiment follew.
shorly after death of rhe body . Lach soul, gond ar bad, must fuee pudp
meint at the Chival Bridee which crosses the Ahura Murda's paradize’™ A1
this bridge the record of the record of the soul 18 resd. “The balany of
micrils and demerits is cast. I good deeds predominate over evil, the poan
ting of Lthe hand will be towirds paradise; but il ouil overbalance good. the
hand will paint to the abyss helow the bridge’"" . As we mentioned tha
this bridge extended over hell and led (o paradise. For the soul al the righ
cous it widened, but for the wickel it narrowed (o the breath of a thread
and they fell into hell'?.

As L. Mills memtioned, these ideas of the day of judgemwen!, (he immtor
tality and resurrection, reward and punishment and the Chinvar Berdge il
paradise and hell, had left great influence on the judaco-Chiistian
eschatology and Islam', Many scholars have poinied our that the doctring
of resurrection of the body, and the hope far rewards in & fuiure life were
derived from persian inNuence. Afier the exile, She'al, the shadvwy land
af the bead, was replaced by heaven and a hell'®. Also we find after exile,
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soeme jews hegan 1o speak of a resurrection Farm the bead at.the last day
and of o la=r judgment, a final reward of ihe good and condemnation of
the evil!®,

Acunding to jewish eschatoloxy there aie certain signs '“the sings of the
erd," the day of judgmeint, At kast moment, with the sounding of **last
trmp,”’ the Messiah wonld appear in (he douds, with all the heavenly
angles round kg wnd he will be the Righteaus jmlgc"m. Al lns ap-
pearance the rightevus en carth would be cought np to himan (he air, ad
e dead wonlid rise from their o aves T, Before Lhe Messiah's seat all
e would be judged. The bad wonld be sent away into everlasling
heliine, aued goedd would enter a stare of blesscediess with their Loid aml
Ki:.g“.

As amealler of fact, jewish and Christn eschulologivs are based npen
the doctrise of the coming of Messiali. Althongh the Gospels xpak ahou
the Faither as judge. who will reward the righteous men and puoish the
sinwers, el Chris §s consudered as the judie, who will exercise this fone
o ol nwen™. Toses alse will relnrn sgain as Son of Man, when the
oo el e pgsurecied, A this thine ke s (o judge the world ad establish
the Kingdown of Gad by bringing God's rule 1o curth™ Hrclly, most of
the devetrmne of resorrection, the fulttee life, beaven and hell, and jsunor
bty v e indeoited From jewish eschaiology, which o turn infleeneed by
o oaslrinis.

In the Qurisnic concention ol the day of jrdeme, we T that the
coaneitng wf the day of judysent, (¥Yoom al dindis a prove of the easienee of
Cod and s juetioe, on ong hand, ad ntan's responishitily om the other,
Tceetoce, the Tulure lite, in Iskun, 15 0ol @ new life but andy 8 continaation
of this earthly ooe. Durning this day, the books in which ¢ach man's deeds
hav ¢ becn regorded will be read, and clernal juilg mem will be pavso fe-

cordingly?’,

[T we examine the [usmic culiure, we find many ideas about the day of
judgment were derived from the persian, jewish and Christian eschalology.
After death all persons are visited in the grave by two angels, who examine
them &3 to their faith. Accordingly, with the answer there will be special
peace or punishment in the grave. In fucl this idea is very elosed 1o the in-
dividual judgment in Porsian eschatology. Alo in Islam culiure and myths
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there will be many wonderful signs that procede the 1ast day. The Mahdi
will establish a reign of righteousness, and "*addajjal,’’ or antichris, will
appecar and be slain by jesus, who will become a Muslim. 1o is clear that
most of these ideas came after the cultural contact between Muslims and
athor religinns,

4, COMNCLUSION
The 1004t obvious Qquesiion thal suggests jisell al the end of this servey is
: What have we gotten oul of it 7 Can we go with Arnald Toynher in
claiming that there are commnon ground that exists berween the groa
religions of the Warld 7 Tius commun ground according 1o Tovphee is
hy

S . w22
hurian nature, ramely “*the Original Sindn homan natae’'™=. Qr can we
accept e view thal all religions are one 7,

L fael, these views van pol explain 1o 5 either the narure of religiong ns
the exislenve of those similarities and contrasts i the retigion af the Near
Eusi. Ax a matier of fzel there are soie comman fanwtions belween all
rebigions Al religions display a unity of Tunetivn jn the service they pur
Form in the lives of iadividvaby med sociches. Adl celigions aie irying 1
Rive answers for one's goest fur the Divioe and His eodoe vion w hiee
religinns e trying (e teach mwn how o live betier, amd all eeligion are iy

g o give man a fhope Tor living et i

There ae no doull (bhal thee ave gregr simabinnios berween lass
relighons of the Mear East. But this similary can be expliined By vovmg o
was Lhe resull of histerical and coltmal comaces,  Similwily heiwen
religions dues not mean the forgeuing of differeices. These relopeions kg
diifering langrapees through which man has been sechirg fo cxpress bis
faith is the Divine and his hape in future life. Fach religion caprosses i
awri symbolic lenguage and actions, this conmumi guest for the Disise and
this hope for future life. Each religion possesses con only vharsctensin
synthols, belief, and practice of ils own, bug cich has b owo distinoon e
religious insight, and each has its cwn intespretation of relpns vl

- 37 -



~ud

AN WA BLEL MG HAIPHY
I e Keligiong god Culinred § onils. Ly

Mle, | Ckar Wb Rebigion o Ancdond Prosin, T A U v |
Probhishises € oy iy 2R, i

Jaapios DuckesaeCoennbonn:, Syathaks aned Y alnes i Earoastrians,
iheir Survival 2od Reneswal, N0

Horprer and Bow Publishice, 966, 0

Moskins, [ Zorosstrianisnt, the Hedigion of e Gool Tile 0% A
the Macoullan Company, %Y, pos

Selwspe . HO3 The Belighonms of Maakind, tio Ly Ki lod sl Lz
Wonston, MY Ancher Books 19AR, pp 790H0

Souart, Mo, The Religious Fxpericmee of Blankind, .Y

Civnrles Seovihaer' Son, [, 0 249,

Thid.

Mo B o il . 15

[ LITL)

[<1
I
12

13.

thisl.. -0 18 1Y
LTT] PR S
[vid.

BMills L 11, Furuthushiea and the Grovks, Pard L farathushira,

*Lihe, The Achaemenids amd Tsped, € 5o
Fiblialnng Co., 1960, 5 116 206

Bory, 0o [, Relglons of the
1U5hH, |3 BR

TELRTIRS

Moss, 1. B Man's Religions. N Y 2 The Maciilflinn Campaans . 1908,

p. 585

Envyelopeediu of Religion und Ethics, K Y 1917, ¥l | p. '8
. Sce Berry, G.L., ap. Clt,

See  Wallier, W, A Histun
p. 17.

World, M.y . Book wefler FPolhsia s

C Hiltad 1. Man s Fastern Religinns, Lok, The Fpseanls Fress

of thie Christinn Church, & Y

More delails about this clant se

a} Tarrey, C.C , The Jewish
Publishing House, LY67;

by Jacques, ], The Dibie and the Kor'dn, ir. by E.I*. Arhes, L5 A

1Y67.

Foundalion ol the Islam, % Y.

— 38 -

The T €



it
2l

2.
71

2|
a5,

¢} NSchoeps, H i, np. gil, p. 243.

Scliopes, H I, vp. cil., p. 243,

O'Leary, D.L.. Arahic Thought amd ity Place jo Hissors . Londo,
B22, p. 8L

LCowttmignm A, Philesogbies of Judaism, 1o b 122W Silvcneis, sy,
“Anchor Baok, 1966, pp, 5857,

Ihid.. pp. 575K,

Jaegues Daelsesne-Counleming vp. e, ppe 157162

Vanleeumen, AT, Christianity in Waorld History . the Mecting af the
Fuith of East and West, tr. bx HI1 Honhing, NY. & Cliw s
Nerihner's Sons, (964, p. 221,

3. The Sinilsrities and Contrasis

T

AP

1.

11

12
i3
4.
15.

16,
17.

18

9.

A&, The Cunceptinon of CGod

Mlosvani, R, ap. cit., p. 38

Mills. L., Our Own Religion ta Ancteal Persin, (9 3-5

Zochier, RC.. Furvan, A Foroastrian Dilcroma, (hoad - Te
Clavesdon Poows, (955, p 4,

1hidl.

Ml d L Oor Owen Heligioms in Persia, p. 5

Quedation in Sosa, @, op. i, p 472

Line, 8, Christizaity and Some Living Heligions of the Sear Fast,
Leagdion @ Gerold Duckwerth Com {949, p 55

Mos-ani, R, up. cil., pp %19,

Schocps, H , up. cil. p. 81,

Berry, G L., op. i, p. 31,

Smith, H., The Religinns of Man, ™.Y. 1550, p. 237

lbid.

ibid., p. 259.

Sieinberg, M., Basle Judaism, N.¥. 1947 . 47

¥riczen, T.C., An Qutllne of Old Testament Theotogy, Oxford.
Charles, Branford, Com., 1958, n. 154

thid., pp. 171-172,

Mills, I.., Oor Own Religloa in Persia, pp. 7, 36, 39, 40, 41, 45, 44, 49,
58, 63, 65.

Whtie, H.¥., Truth and the Person in Chrstlan Theofoyy, N.Y, :
Oxford University Press, 1963, p. 145,

Cawe, 5., op, cil., pp. 69-70.

- 19 =



0. 1bd., p Ti

. Ibid., . 71

22, 1bid.

28,
29.

. Schocps, H., ep. cil., p. 292

E} |
32

ELR

34
i

16

Epd
I8
319,
. The Hely Qur'sn, 11 : 109,
41,
42,
43,

Lo

-

Walker, W., A History of the Christiun Church, N.Y ., ; 1959, p. 17

. Bigg, Churles, The Chrislinn Plaluniss of Alexandria, Uaford : 1913,

pp. 41-44.

. [bid.
. Lbid.

Wolfson, H. A, . Heltgious Phitosophy Harvard L nivessity Presy, 191,
P. 38-39,

Thid.
Ibid.

Mills, L., op. cit., pp. 1112

Nosz, J.H., op. cil., p. 473,

Hunifi, M.A., A Survey of Mudim Institutings and Culiore, Lahaie |
1962, p. 101

The Holy Qurizn {ir by A, Yusof Al} X - 23]

Ibld., ¥ : 75-76.

Ikld., vxii - 14

Huwnifi, op. cit., p. 103,

Farah, C_, Islam, N.¥. 1968, pp. 1U7-109,

Cave, S., op. ril., p. 62

Moss, J.1., op. cil., 135,
Cave, 5., op. ciL, p. 63.
MNusws, I.B., op. ell., p. 756.

. Revelelion wnd History

Cave, S., Christapity and Some Liviug Refiglvns of the Easi, Landon,
1949, p. 94,

Thid,

IHd., p, 95.

Brudley, D., A Gulde to the World's Religlon, N.¥. : Englewnod
Cliffs, 1963, p. 41.

Ibid.

Massani, R., op. di., p. 36.

Bradiey, D., op. cit., p. 41,



8 Masuani, R, op. cit., p. 76,

9. Ibid.

13, Thid.

11, Thid., p. T6-77.

12, ¥riezen, T.C., op. clt., 129,

13, lbid., p- 136

14, Thid.

IS. Ibid., p. 351.

16. Smith, H_, op. cit., 277.

17. Spurvier, W., op. cit., p. 137.

18. [bid.

19. White, H.V., op. cil., p. Y3,

20. Ibid.

21l. Spurnizr, op. ¢lt., p. 166.

22. White. H.V., op. cil., p. 103,

23, Spurvier, op. ¢lt., p. 166,

24. Ihid.

25. Thid., p. 167.

26, White, H.¥_, ep. cil., p. 43

27. Spurvier, op. cit., 166,

24, Thid., p. 167

29. Véhite, H.Y ., op. ¢it., p. 95.

30, Spurvier, op. eil., p. I67.

M. seith, W.C ., Tstam in Modern Histery London ;
1957, p. 19.

32 Ibid.,

33. ibid., p. 20.

34, Ibid., p. 23.

35. Ibid., p. 42.

36.

37. Ibid., p. 17.

38, Ibid., p. 7.

C. Man

i. Magsani, op. ¢t., p. 8.

2. PBradley, D., op. di., p. 42.

3. Schoeps, H., ep. cit., pp. 83.86.

4. Bradley, op. cit., op. clt. p. 43.

5. Massanl, op. eli., p. 9.

Arngiitor Book,

Siddligi, M., The Qur'olc Concept of History, Karachi, 1965, p. 57.

il s



=

Eo e I i

.
12.

13.
14.
15.
i6.
7.
18,
1%

21.

Quillermin, J.. op. vit., p. 4
James, E.OL wp. gil., p. 3%1
Mills, L .. up. ¢il., p. ).

Jamus, EQ. op. o, . 24|

- Quoied by james EO ., op. ail., 0 231
- Quoted i jumes E.OL, up. ol pp 2§] 282
. James, E O, op. vil., p. 387,

Vricoon, op. e, p. 20K,

. Bradiey, D, op. it pp 38

Smart, M., op. €if., p. 29,
Bradley, D.. wp. cit., . 54

. While, ap. «it., p, 54.

Cosmoulngs

Guillemin, J.D., op. cil., p. 3.
Missani, R., op. cil.. pp. k4]
Ibid ., p. 41,

Guillernin, 1.D., op. il . p. 3.
1hid.

Massani, R, op. ¢il., pp. 4204,
Zachner, R.C., op. tvil_, p. 1.

Tames, E.O., The Anclent Gods, N.Y - Capriearn Book, 1966, pp.

215218

Leenmen, A., op. cit., pp. 5661,
Smart, N, op. cit., pp. 267 288
1bid., pp. 2B8-289.

Kohler, L., jewlsh Theulogy. N.Y. : Katar Publishing House, 968,

p. 153

Ihid., p. 150,

Ibid., p. 144

Ibid., p. 161.

Noss, 1., pp. 556-557,
Ibid., p. 557

Kchler, K., op. cit., p. 182
Ibid.

Kohler, K., op. ¢ii., p. 203.

White, H.V., Truthapd the Persun in Christian Theology, N.T. :

Oxford Press, 1963, pp. 95-104.

. Falrweather, op. 1., p. 153.



231 Feuerbiweh, D0, The BEasence of € hristianils, . by G0 Lo, ™~ ¥
Harper Tureh Bocks, (457, p A

o Whie, HY . up. it p Y7

oM, A A History ol Christiinn Thoopll, SNoe Yook 10
L

S b 6 npo i, p 11

EE LT

o B YRS B FFT P o T SO PR |

Foobsehutalog

I Mo, 0 B, g i, 0 470 477

T Lueyciopesilia of Beligion and Ealiva, Voo § )0 476

i thitl., o X077 AR

4. lhid., p. 377

5 Ihld. o 15y

6 Burimann, B, Jesos Choist and Mythalogy 5 0% 1955 0 37 39

Eneyclopacdia ol ReBgion ned Lthges, ool 5 o T80 14
oo Sheswonn, B cit., o 72

Yoo Thid..n 71

Viosnambe N D op o will, o M8

I Sees, TR opowil, p 10

i2 Hmd.

PUOAREE | e gl pp B4

td, Mo 1 B, s, it . S

145 Tl
It Lhid.. ». 961,
17 Thid.
I8 1hid.

19, Encyelopacdia of Refivion and Lthive, v0i 5 0 W

2. Ihid., . AR

2 More deails see s Brooden, S0, Phe foddgawen s ol the Deael. 0y
Charles Seribogre's 1967, ppe IR 468

22 Toynheg, A, up. cif | p. KBS

- 43 -






STHL CTLHE-CONTROL OF S0ME GEOMORPHIC PROPERTIEN
Ik NDRAINAGE NETWORK @ AN FLEUNTRATION FROM THE
Pl RIVETY HANSIN, MULA AHEA, SOUTHEAST SPAIMN

H
F A, ABDL-RANDY, PRI (5ol Univ |

Degartinent of Geography, Faculty of 4ns

Lriversliy of Alexandra






STRUCTURE-CONTROL OF SOME GFOMORPHIC PROPERTIES
OF DRAINAGE NETWORK : AN ILLUSTRATION FROM THE
PLIEGD RIVER BASIN, MULA AREA, SOUTHEAST SPAIN

Sommery. A parl of the Pliego River basin, Mula area, Sguihcast Spain
kas heen studied (0 an attempl to relate the siructure function 1o the
geomorphic properiies of drainzge actwork. Buscd entirely on ficld
measured dita, the relationships und comparisons between varizbles have
been reognised with the aid af two types of statistical analysis : Paisson
Distribulivn Funebon and Analysis of ¥anance. The strueturetcontral of
some drainzge and slope charactenistics, as observed in the field and
revcaled from the analysis, has been demonstraed and disgpssed,

1. Introducilon:

The influenve of geologic structure on landfosms is widely acknowledg-
ed. Nul only are the major phenomena on the carth surface predominantly
of sirectursl origing but many ef the winor Jandfurms are controlled by
gealupic strugiurp {beidding, jaints, folds and tou!rs) through the ection of
ageats of degradation processes an complex roch masses (Desjardins, 1952;
Meltoa, 1959). Dnthis cotexd, it s knowa (hat variows features af dramage
patieres, for gxawple  'preferred omeptation’” of stiream chunsel,
segmenin of rarrowing or locad widening of vableys s weil as the whole
dramage patero irself muy imply strong structural control (Ver Steeg,
1947; Parvis, 1950, Talor, 198 Howard, 1967). Hesides, in the provesses
of drainaze development un an area undergoing dissection, the strcams, in
general, become adjusied (o serugture ithrough rhe differenial influence of
resistznd and nonresistant rocks. In this connection the stage of deyelap-
ment & a drainage network is an imporant faciar gaverning the extent Io
which underlying structures affect the drainage-paticrn properiies. As in
mazin drainzge lines, it is also known that minor tribitary valleys show
strong control by struclure attributes, mainly joint trends (Hobbs, 1905;
Brown, 1969, Aghossy, 1970). The present investigation is hased upon this
Mnding, and anemps to establish stanistical relationships and comparisons
between quantitative geologic structure parameters and geomorphic pro-
peniics of drainage network based enotirly on fleld mcasurements and
observations.
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111 Cicedogy

The bulk of the area comprises clasuie sedimemary rocks of Oligocene
spe (Fig. 2). These rovks ave predoaninanchy sandstones amd man by which
wesineredluned inoa thindy bedded sogueimee, Tie study ol e Fithoyy pses
vk sterctnrl Teatures i Based wpe stcdiecapiog which G eevese e 1

1ol 1,

P geologie stragture of the wrei ieleers ovinuphoated sl ol e
v episodes daring the late Oligocene and eoly Mivcene periesds e
Conde wanping iy respoasibly for the gepersl dipoed the sandsoen seeang, g
watheed compression gaused oamcrous oanshh angiclings and sypnchnes
f e Tk duints constitde ao et sirnctn al beanoe, and ey o
cor Ll ol able phenoaeion o the srudy weas Twe nigin see al ey
e guinds, rather than these “lapograpbic” join (O, 99 aie i

Bde Vinerhis stody e fior wenis pension joints (Pare 1o L Ty caieder el
P aypes dimjoints (T3 and sirike joinrs (871 whiist the sweeond eoin
s w1 eomingale sel ol ablgiae joing cabled shear joigs (Sh,

Pl studdy area, dhe geameinie paoern awd genene st of hy e
v s D Elepeeene sandsivne of the valley side slopes sevnn o 1aoen
teely cleprerdent opon the natre of bedding: Loostwls the onreniadogl
dEcibativer of the joanis onrenns of their peoe'n Types densns and shein)
dne spnntiol vt e ared was doczdled inco i sepnare ey euch
o g al Beads el senhe grigaralaon i alisst sankanr Lo e b
foent dakn was groonped on the basds ol haldimg stoibe oricargioa, el

proetied on Rese diagraane (Fig. 43 from which it is evident e dip oeonsisg:
Jrinms are more conenon in the arca, as coniguoed Bo siike tensic jods,
S deints bave the higler density dnothe siea with maior aeenrion
iy ks of WMNWCSSE NW S oand N-S,

112 Geomuarpholog

The srea under investigation has  disliner  peems pliolagical
vhuracieristics. A veflay sysien vecupies the whole exteni o) the area,
comiprising 1wo trunk lines with numerons tnbotary valfeys swcupied by
pellies which are actively exteoed headwards, The iributary valleys are deep,
narrowly confined and relatively youthful trenches. They are characierised
by steep, ¥-shaped slapes {mean angles nf vallev-side slopes 46.47), and
have many “'waterfails’*, which may be described as “'patural sieps'’, cut-

- Al



Takle 1. Surafigrephy of L area

Strociare] Feammies

Formaution Agr Lukolagy
Quicrnary Recemt Colluvial chips and fMacks alluvial gravels,
charss sand,
Yellowish L pper Dominant marl (distinguished by numerous Dip 25°-30° NW, Joiol cammon, domina-
marl Miocene  gypsum veins), ijierbedded with ssndstones  mlyshe-eur joinis.
thighly -micacecus, {incograned and well-
cemeniéd).
Reddish L mper Dornnant mar] (silty in exture and highly Aversge thickness 10-30 m  sandstones
Mari Olicocene  weathered), interbedded with sandsiones mainlain higher dips up to 75°E; SE.
{often distinguished by limonitic nodules Locally folded. Joinis common domimamly
Plaie 1 £ ension (dip and strike) joints,
Sandsione L ower Damuuant sandsiones (alien coarse-grained Moderate dips raoging from 18°:30° SE.
seqQuenct Qigocene  and well-cemenied by calerenws inatenals), Dominam bedding strike ENE-WSW (Fig.3)

subordizate mar|

Locz! folds with slecp inclned Limbs
recogrused.

s
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e e throngeir thick beds of sanzlsiope, Most ot fhese vepe e e 3

i heeigan wend db ghese Pose water gomanest g salees sop L

Valley devides are woll-detired in the ares aod el ge ey o w
Heew v, Poesose o $he presem enstenched ged aetisels Jy oo pvaln
ey ateiy with warerfalls momaons inhonsse, the oerpinfees cr il G
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witich e woolladecanecniad i eomparable Lafindvs we Dorclarid e e
unthropogesie vansal Lactors e possihie Faciors Tor consido . e o e

vrptanalion of the vng'n of the presert imerphnbagey

A vartety ol degradational and aggradational prowceass Gov g ae
tlrmughon the stedy area. Inteinsive raanfall szorms (alwn S 00 )
unztusl rainfatlj on dry marly snrfaces which hase low infilirane s cance g e
Fise 10 vigorous depudatioral processes, such as rock culfipes: ok
Howage: shectwash; nlling and gulivae. an the valloy-sile sicpes Souac
veher degradational processes, ¢.0. debns side. debns fail aod roch il
(Fiate 4), are aperating on the salleysides dhremghon the yenr T 1 k
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lall provess 8 vommen patLicolardy when there is an undecwing of Jdipo.
ing beds wheever there aoc ineompstend lgers i the soguenee, Cosse
quuiily, tributsry channely are ofien chacked with dobris which b moeved
by sheetwash, and by stumping trom the steep adjacent shopes. QOn the
ather hand, extensive eplluvial deposits mantled imany fowslopes, el
the offect of the agpredation provess in the siudy area,

2. The Cuncept

The peomorphie propertice af a lundfuim or & Lerrain type cuir be ox.
pressed in tetins of jos genctic relutipnships as follovs ¢
G f(la,c, b
where G = any geomorphic property,
I-s = litholagy and struciure,
¢ = climatic conditions,
b = biotal factor

The advaniage of dus expresslon lizs nut only in its ready characterisa-
tion of e copurolling factors of any geomorphic property, but also (n jts
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flexibility tor allow the study of cach of these faciors as an independent
variable which would define ihe state of 1he geamuarphic sysiem. Ty we
may isulale ;

{1} Lithology & 4rriciure 1o iven LR Y
c.b constant
{2) Climalunction G o= I,
l-s.b cunsLnt
{3} Biofinchion G- b,
| COTS] ANl

All e three corirolling Tuictions, 15, ¢ and b are naliiple Gaerons and
produce sels of functions, Each individual londioim bas sevaral proger
tigs, un asscmblage of which delines the peumorphic comples. Thus,

Geomorphic Complex = G = J(1-5.0,b,)

Vanations in this ensernhfe pive rise o the diffesent levels m 1l
vharacierisuiion af Tandi'onns,

3. Methnds and Techrigues

The methods and rechnigues which have been cnsployed 1o achieve the
vhiective of the present investigation were mainly those of plinmag the
sampling design and measurement procedures in the fcld. The Gicldwaork
lasted far a period af filteen days during which all measurements wele
laken.

For the purpose af this siudy triburary valleys were resiricted to those |
least 20 m. long and 2 my. deep which fornzed part of an imterconnected net
of drainage lines. A special random methud for oblaining represeniulive
daiz to reflect the propertics of tributary valloys was dosigned and osed.

This methed was poiut sampling wlhiere prids were drawn over an enlarped
zerial photograph of the area, at scale 1 : BOOU, and (e randons poinis
chosen were plotted on these grids. From each of these poinig a randuom
erizntation was drawn (o cotael the inbutary valley channel in a poind he-
ing used es & sample locality, whereas sample points which fell oo valley
heads a3 well as on Ihe main drainage liens were rejecied and replaced by
others. The quantilative delerminatios of sample size was not atiempred
before the Meld work. [t was assumed, however, thal nut less than fifty
sample poists were probably suflcient for such a limited fieldwork dime,
Accordiogly, fily two randomly selected locations were ploted un the



tribwstary valleys of the area (Fig. 5). and each lacality was given a reference
numher.

The varables selecied were assuingd (o be appropiiate for the prosent
investigation.  Many structure and geomorphic properties of drainege
nel work can be readily quantifred, bui the twe gioups of sclected varialiles
and their attribotes considered in rhis sindy are lisied and operationally
detined in Table 2.
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4, Statistical aralsis

Duta on the stroctrg atiribules and genmorphic properties {measured)
hus heen grovped info classes before being fed 1o the Cliverts 100 desk 1op
venipiter, by which much of the compusiion necessary for the anatysis af
the dita was cirried out, Inoadditien. the oncitunon ol bedding sirike
(Sygh Jomnt types (DT, ST, Sh) and yailey Tl segnents (V) has begn
cirrreeted 1o troe bearing (Magoctic vaintian, for this part of Span, s
5w},

The primary satistes for dip of bedrocks (?L witlley-side <lupes (&) and
Aspect (An ) is summaarnsed in Table 3

Table 3 : Seatistical data For measured geologleal
gnd geomurgholigivel properiies

Ve ey e Meloee s
g 3100 15.00 15.16 229 42
ANy 43.417 K. [H) H. 65 2%
A 45 % 6.00 6.0 1,72
Ap 47 33 .00 AlS 37T.N2
AsE 5020 7.20 7.2% 52.99
Ag 47.16 10.00 10.12 102.61
Ay 47 94 .00 LIRS | K2 44
A 52 35 B0 6.15 37,82
ANW 45.09 9.00 9.2 K317
8 46.41 7.63 7.70 59.29

Prior to the application af the two adopted stausncal fechiigues :
Puisson disiributian funwtion aad analysis of vanance, the usoal frequeney
distribution was only camed out for the messured variahles - dip of
bedrocks qf] and valley-side slopes (8). The frequency histograms (Fig. 6}
show that the distribution of the bedding dip angles has e positive skewneds
es indicated by a preferential right handed symmetry. They aluo show that
angles of the valley-side slopes wre quite well distributd and approach

. imirion of variable symbols same as in Table 2.
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novmalyy. Therefore, the lagiransFoneation method [egory., 196 win
used o normalize the data of dip ol bediocks (Fre. 7) s gs b0 vnghle
paramelric tesis b be carmed oul

% Orlenintlonsl relgtionships beiween gpeulogh sirrciure emd geumorphic
varishles
Twi main methods, based only on compariug e oriestational diiibe.
tion of iwo vanables, have been uswally nsed 1o examine the relavonship
between the orientallon of geolugleal variables and oricntation of valiey
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form propertics. The first method relics upun visual vomparison and in-
spection of hemspherical frequency disgrams in order 10 poiitl aul the
marked peaks und troughs in orientations of joinis and vulleys. The s

cond method is 1o test staristically whether the relanonship belween joind
and valley orientations is significant or not using 1he Chi-square test, or fa
determine the extent to which the joint and valley orientation freguencies
are statistically correlated using the Spearman Rank Correlation methad’
and Product Moment Correlation Coefiicient methed (Hrown, 1969}, The
procedure in applying either methed depends upon the owverall joint patiern
end not upon the delailed 1ypes of juints.

In Lhe present investigation, an atiempt is made to assess the degree (0
which valley-Mpor segment and valley-side slope aricntations are related to
joint oriemations. The quantitalive technique adopled is based on a
stalistical method which depends on enalysing the overall freauency
distributions of angular differences beiween the crientations of the
variables, taking two gt a time, a3 measured from various ssmple localitiey
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in the arca studied. Just as important, howewver, is the scwiic'rentar
distibution {tot direction} of the varinbles Tor this parijcualr mechod,

51 Helationship between gremdations of vulley-fliaor segments and
structure varlables (Jolat (yprs and bedding strite)

For the purpose of demuonetraime this relagionsbip the aneulo dif
ferenees hepween the modal elass af eetal joines, dip tonsion juins, witke
ension jainrs, shear joinls and beddioe <ok ws well as the mesinam
viiviaion ol valley Muor wae waloadlod S angenbar daf oo
wiszt each twa vapables gannot ececd D07 apd gonld be a< small oy oo
The Fogseney of the sliviciees of voh pain of sanallos were 700al!
Lot mse (V0depree) angular difiercnces classes from O - W% B s
o, an esswmption was gade thae i hese ia no anica el telzion
il Buolwern any one struciuie sisriboie aad :-‘I”-.'_'. Flever the angilda: olis
fuoocness of origndation will bave a s dom diza banton

Fherefureduis imporiant 1o test st istnedly wlasier the obversed paemn
of b angu'ar differenees in ericn’ o between each pair of vanabice

oy wiss sipmitzaantly Gom the expovic] pooers of ramdomness. Inoorde

o zchieeve this test, the porsaon distsibeaion friovtion, wineh i wn appros-

nnziaen W Binomial distab-ution when the tooeler ef ol B Lewe
and 1ne poohahility i low (Cole avd king, {970, Rae heen adopied o
e e the minimuom limh, ar peragissible Baoin, sichin sohich all ok <

vasmns should fall with @ 937 pacbeinliy forel. Eroun rhe table of i
gorom disacibution (Landley wid Mallen, 1783 the value 11 wan taken s
the sinbmum fregueney recuited for a sisaiiean? poak w 95% level, Thie
wis bised on the mean af sample arcus for each two vamables, 10 puraa-.

ehe rofal number of sample localities wes 49 (5121 — 49), and the ness
eeedwiay 49 0 9 = 5.5 The resoliing frequency of angular diltereno s
oricnialion between salley-om seement wid gologio siowturg sarkible is
given in Table 4, and illusirated in Figure B.



Tadle 4 : Frequenoy distabution of aneolar differvnces in oneniat

between vafley. Tloor seepment and gealogie ~truciure variphles®

Angular
difierenyes Uy A LTL I "M X (LA 4 CELN 4
elasses

ldrygrves) T n S0 =0 LI
o I b 1 t
1 2n i b i 9 R
W 3 34 I T i
E Tl 2 % 3 1 &
41 30 g K Y Y 7
51 &0 9 5 X 5 4
61 -7y 2 i 5 5 3
71- 80 ] 4 K 3 i
Bl - %u 2 5 4 I h

* Delinitun of soriable syaonbnds same a5 w0 Tabls 2.

A pretiminary siudy af the dara in the above able reveals the Tollow ing

ol nes |

The simmlziny in oovdenaten betwecn the salley Toan and ather
varahles is significant only briween valley Moor and (atal joinis (T, ).
This can be explabied e ihe peak class i the dist i ution appooaching
the permissikle bl of " F1-salues™™ B sinee this peak claseisin e
class 0 ¥, it (% the bew mdicition of sienifenn =innlarines in
orientalios as it represeds he oo angnlar dilroenee between

these two varnibles,

Anuvuer peak emerges berween salley Hoor and shear joinis {(Sh), bur
thiz peak cunmnot be considercd as an indicator of samilarity in ariceta-
tion between these two varigbles sinee it lics [0 the wlass 21 - 30° which
rcllects a high angular difference in orentation.

I11. The valley Moor orentation and dip tension joins (DT, as well as

sirike tension joints (ST) and bedding strike (5}, dn noi behave
symputhetivally with one gnciher, and each pair of these variables
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show no similarity .¢., the peaks were abseatl indivanng that the pat-
Lern of origntation of valley Moor may chanpe 1gndomly wak ihe
changes in grientation of the other geologic striwiure variables,

ILwould appear Troni the above that the joinis have evercised a reluiively
ong contral over the oricuiation of the tributary vallews i the study mrea,
in other woids, &s the joinis represent the weaker alignmgine in rocks,
they are planar stvetuee slong which walee moay peoete baa the ok
imass thus faciliing the creation of yvalleyy

- 5.2 Relutlunship belween urleniatbons of velles-side slopies pa) sirncinre
varlahlcy (Joint fypes and bedding strtke)

The orientativn of velley-side slopes vy ) used in this woalysie was
ditincd by adding 90° to the slope aspect readings, as correcied o rue
bearing, The same method procedure, gy applied ahove 1o the aricina
tional analsyis between valley Movr and structire varimhles, las been
adopted. The angular differences between the maximem ariceiaion ol
«apes in egch sample locality end the modal class of erientarion of ¢ach
Juint iype and hedding strike were calvulaied.  As o the previous iest, the
niran of sample areas for each of the two svariables Is 3.5, and (he po
missible limit within which all observitions shuyld fall with 95% pro-
hability level, as taken from the tahle of puisson disiribution, i the value
of 11, The resulnng Freguency of he angslir differences in the wrien | atior
of valluy-side slopes ond aructure variables in pine (10-degree) elasses is
given im Table 5, and ilustrated in Figiae 8,

Thie resulis in the gbove table show that the angular difference hepween
the oricntations af valley sidestogies and geologiv structure variahles Livings
2ud bedding strike) is only significant between valley-side slopes and shear
joinis, This can he expluined as the peak class in the distribution ap-
proaches the mimimum limit of *1) -values" and in as innch as (his peak
class is in the class 0-10° i1 is the best expression of signiflcant similariiies in
ocricniation since this class represents the minimum angular difference
between these two variables. On the piher hand, the crieniativn of valley-
side stopes did not exhibil such & simifarity with orientations of gther jvints
and bedding strike i.e. the absence of peaks in the frequency idlcates that
the paticrn of orlentation of valley-side slopes changes randomly with the
change in orlentation of the other geologic structure variables. Another



rapie § : Frequoncy distribution of angular differences in orientatian
hetween valley-side slopes and geologic smucture variahles.

" Anguale R
differences V& ¥y k& Yk Yak Vb
claswes

{deorces) T3 oT ST sh S
0 1 I B 9 | 7
11 20 1 8 f . 4
21 2 1 5 4 ]
LN -1 3] 7 L | 5 -2
3 A 2 4 3 1 Al
LI Y 4 R 5 5
61 - 70 4 b | k) 7
T 8 4 6 6 5 3
Rl G i 2 4 k| 5

cxplaiaiion based on Meld examinaion might aucount for rhe resull of this
test. The shear jrints are more commeon in the sfudy area than twnsion
Jains (~e Fig. 4), and most of valley-cide stopes are orenied along thowe
shenr-jaint planes

6. Companisen of geolopical and geomorphologival vurizhles (True dip
of bvdding. valley-side stopes)

Foir the purpose of eminparing varions groups of sample meun values of
true dip of bedding and valley-side slopes, the analysis of Vanance test, has
been adopted. Manipulating dara of angle of dip and angle of slopes for
ihis test involved the segragation of slope engles, as related to diffefent
amouris of dip, according Lo their position in relation to the direction of
true dip within 2 narrow zone of 20° around the true dip. These slopes are
called ““Syn-dip siopes'’, and slopes which gre inclined in a diregrion op-
posite to the direction of the true dip in the same namow zone are ealled
“anti-dip slopes’” (Fig. 10). In addition, slapes were splil up hy reference
to the orienfation of bedding strike into two main groups. Slopes which
are conformahle with the direction of wue dip are catled '"conformable
glopes™ &nd those against the true dip are called “'inverse slopes'’.
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The mean angles oF the four types ol slopes were subjected 1o the fone
way]) ooty e ol varnaiu Lo sce @b dhere was nosignificant differenec b
ween the mean angles of valley sichc sloges with prarricilar reference 1o thei
relalive posibon amd orpeelen e, flong el dircenion of true dip
against the direction of troe dip, and aloas 1he sirke of bedding. The
Qlivettt progzrama 101, po 203 dodb rop cormpuiter was programised 1ocun s
cul the 1est by programme Mo, 8T 1003 The resuling seawdstivs for -
dindual dip olasy 18 suromansed i Talibes 6 arud 7 (or jeady compa son,

fuepgotion of the ourpul of 1w analysis of vagiane in Tables & & 7 10
dcaies exisbatnce oF signiitgant diliveere o o tie mean anglos of the 1o
types ot slopes only in 11 - 20¢ and 41 - 5007 and 21 077. 41 - Swe
anigd 81 - 607 ip of bedding elasses 1or “synodlp and anodip!’, sed Seon-
Tamauble’ and “poveme singes” respectively at S40% signiticance lovel. The
imnwwdiae conchision i shat the samples do not come From the s
populstion, hepee that there is 0 sbgnifcant difference in wean angles sl
valley-side slopes. Om the other hand, tle Fovelue calvualicd for the
anslvery of varianee of the zame types OfF slopes in sl dip of heddiog
ulnssey iv less than the iwbulated-viduz ut 5% level of vanance ratio, which
is definmely not significant. Tt is concluded, then. that there is no sigli-
cant differvnce in mean angles of syn<dip and anti-dip slupes, and cou-
formable and inveme slopes which cannot beattibuted Lo ghange iy dip eof
bedding. Huwever, this in contrast (0 1he known measuremenis of (he
refations herween the dip of underlying bedding and sngle of slopes i2.,
sopes dipping in the reverse direction of bedding are different from those
paralleling the bedding (Leopold and et al., 1964).

JL seems that some other facror {«) other than dip of bedding has a cone
trolling influence on slope-angle variatians in the area under study
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T, Conclustons

T mzin (eatere of the present invesineal ion IR the aprlication al e

nirmbetival technigues of gralysis (o dota of sebeered peologic and
conrnphiv vaiables ohrined by field meeasurementy. The Plege B

Fodiinels eHeed the opparneity to et the relatiapsifg Boetweo o

Hee sebecred vargables  Dhe areg undes siudy is choracienaed by ooil-sicn

i tene of lwndfonm Ly o deeply foeisad vaitey syaton, i hick poalegn

Koot 1 wsesgp et byt gl I't"qulf".' 1l |::|".E|.'illél. 1his Jratiern
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Dot 1 it Foevsnr v poeapls et sl e aepnest
st oo nis end catiey side shopee e U Pessson Phsrmluetiogy”
Lt od Thisman elie o cod coemetien o sl e f
S TR ETe) IV ERC A PR TR LIS R peviRind or £700 s e Btk el
crvenpna] et eoade v B e s B w1y
Pl wrngritainr el adles Toor amginenee ol e o e o
sloggs srreoeed Al e e e jan TR FPEY ML ] RRTRTE

Conp b vl o etemenss Lo sres b sk dies b
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earsble o e e sallos e Wlose el s i annle

o o e Bl e ditterenees Pl bongs, i ogeam s sogn e

ooqnartiiative dara aF vhewe cirrhles s wndoiiabon wsiep ol
ey et g st Ly onngpe o Re gl o calley
with dip of codding, I0was Found har thore were no sigaifieaon dir

ithe e angle of the G types T wlopes senolips, am® dip

conRormabbe; and fvemse slies.
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Plate 2 5 A oot s o ot Mo the detonznion 2lang the
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Plate 3 : Types of joints in the pliego area :
Dip tension joints (DT), Strke tension joints (ST}, and Shear
joints {Sh).



Plate 4 : Diffzrential mass movements {rock fall, debris shides) along
bedding planes of the Obigocene sandstone and marl,
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Agriculture and Water Resources
In Saudi Arabja

Introduction ;

Supplying food for a prospeciive warld production will require in the
near future a giant jnerease in cereals production. Produclion improve-
tment wan be achieved by increasing the Lol drea of arabic land wiilized.

Irrigation is one means of impresing the total volwne or relisbility of
acricultural production by managine water for crops. Water continues (e
he a vilal panl of food. The requireinicit [oF waler of plants cultivated for
human nutritiaon gre consideble, Mol even the most  proderessive
aprotechnical achievements can alter the Fact thie 400500 Nitres of woier or
mnore are peeessary for the produclion of oe kilezram of oregzie dey i
lerT.

Would food may be sufficient in total, bt ehis does neet solve the poo-
blom, for it cannot ke distributed b the required manner doe 1o potiticid,
ceonomie and soctal probloms.

Iuod production must ke sile goerded in the meca of conaaapien, aid
this atises demands on wiler pesoureysy, ospeetally inoanid regions asin
Sandi Arabia, singe waler i Inadur FBwtor di g the spocatingaal
development.

The aim of this paner is o show how Soode &cila noes w nce the poe
Lo of Toad sug:ply by Laving soentiong to agriculoune,

The 1:aint ohjedives of agricultural develepoenn are @ L) 1o ratse pur
capili it alnd Lapigse Lhe welfae of rural poople, 23 1o minimize the
counury's dependence on imported food, 3) 10 welease sumplus faltour For
enployment on other sectors, 4) to tnercase the resourers of the country,
not to depend an il resources only Bi a main seelor.

These abjectives will be ruising praductivity in ggriculture and bringing
more {and into production whers water resuurce ponmit in secondance with
a balanced progremme of regional develapment.

v Bl =



The last fgures of area cultivaled, production, imparts and expyrts are
very important o the sandy, since the agrnicirtteral development is going
fast in the last years, bul to abzain these figures is very difficuli and mostly
1l EXISL.

1 — Geograpkica] Features of Saudl Arahlu

veandi rarabia pecupies four fifthy of the Arabian Peninsola. It is one of
tie L gest and most gnd couniries of the Middle East. Lo covers an arga pf
22400 k. 1t exigads ehout 1200 km from north to south, and a similar
distance from cast to wesi 1t is boarded (o the west by the Red Sea, 1o the
vust by the Arabiang Gull, to the north by Jurdan, Irag and Kuwait, and to
the south by the Yemen Arah Republic, the Penple's Deomovratic Repuhlic
of Yoien and Chuan.

I's tepography has been eredied hy regivual tliing asd wphitt of the
wosiet 11 narging of the Arabian Peninsula (Fig. 1)

Aoe che Red Sea Les a parrow plina whose widih vanes fron one plice
1t aroiher The coastal pluins which are charaeiorized By eX¥tensive mar:
shiand and dava tidlds are valled «Tehansa-. East of these coastal plains
rums a vitnge of Righ meunraing broken by greal valleys of which thy most
fnpeos et are Wadt Al-himd, Wadi Yaobko and Wadi Faima,

In Asir, Wadi Atud and Eisha are the most imporant Wadies, The
dretine ol this mgs of mowndaios 5 ooy veefical toswands the seesr
€ osegectily the flood voters wish peosg al the il oo the coast plaine aml
wyv @ rerle, the tand of these plaine beeoess wore ferel,

The highest mountains are in Asir where peaks rice to over 9000 fect.
Easr of this ranpe of moemiains lies the Nojd plaicau with 8n averege
heiahot of 30000 Loy 00O Feet. The clevatnon diops o 2000 Feet of the Al-dhna
whieh Feces he Arahian €F The najd plueny exicnds sourhovward to
Wodi Aliewoser, rhen rees poralled (o the Roby Al gkl (e ety
guaarfer).

T the naeth, the plans of Naid extends For neadds 900 walbes past bl
until they join the Tragi 2nd Jordanian berders.



There are number of mountains areas in Najd which rug from south-
west to north-west into the Nofod. The Nofud are sandy hifls, characierls-
ed by the fact that it remains dry without vegetation antil rain falls, the
area is then trensformed inwo fertiie pasiures suitable for grazing,

A greal number of marshes are scatlered through out the Najd. These
are vonsidered remnants of inland seas whish existed in ancient geological
mmes,

On the eastern side of Al-dahna, the land gradueally deelines towards sea
leve: along the Arabian Guif where the oil fields are sitvaiced. The region is
teimee) «Al-Hasas. This is an area underlain by extensive water-tahles,
same of which appear to be recharged from infrequent local rainfall, Most,
hewewer, are not.

Fig, | :Ceological map of Saudi Arahia.

Snurce. Pefer Beaumont, Water development in Sandr Arahia,

The Geographical dorrgal,
¥ol. 143, part 1, March 1977, p, 46



The coast wself is extremely irregular as sandy plains, marshes and sak
Mats merge almast imperceplibly with the sea, As a result, the land surface
is unstable with wailer rising in places almost 19 the surface, while the sea is
shallow sad lull of shoals and reefs for an extended disiance bffshore.

The south and east o1 Saudi &rabwa yre oceupi d by cng of (hye Targea
sani descris in the world (the empty quarien). eonering over S00,000 km’.
and measuring over 1200 km by 500 km. The ares (o which perhaps not
always acvurately, the nanwe Rub Al-khali {ihe empty quarier) is given, is
far from uniform, hut consists of an irregylar tiled basio that lies at an
atitude of about 1000 1 in the west ta very little above sea-level in the east
and south-cast’”,

1 = Cllmate

Except in Asir, the country has a desert climate, Over the counlry as a
whale, mean precipitation is thought to be ebout 50 mm per annum. In
some parts of the emply quarier rainless conditions may prevail for a
number of years, while in contrast parts of the highland ereas of the
south-west may receive more than B0¢ mm in a single season es & resuli of
the influcnce of the moovnsoon (hle 1)

Precipitation in the narthern part af the country is generally the result of
cycloniz lifling essociated with the eastward passage of depressions from
trhe Meditecrancan region, the incidence of these weather systems is nor-
mally confined to the winter menths and it is at this time that maximum
precipitation tetals are recarded. The portion af Saudi Arabia south of a
line from approximately Madioa to Riyadh comes under the influence of
the summer south-west monsoon®!  The northwards penetration of this
system s highly variable yesr to year, making it difficult to awess the ef-
fects on precipitation with any eccuracy, but in general, summer (mon-
soon) precipitalion Increascs as a propartion of the total in a southerly
direction. For example, at Taif about 40 percent of annual precipilation
occures in Lhe six mepth period April to September compared with only 30
percent 21 Madina,

(1) W.B. Flsher, The Middle East, London, 1976, p. 477.
(2) Peier Beamont, Water end development in Saudi Arabia,
The Ceographical journal, London, Yol. 143, pan |1, 1977



Teble 1
Amounla of Ralnfall in DAMMereni Plece
In Seod Arahlg
(1969 — 1978 m mm )

Year Riyadh Jeidah Dhahran Medima  Taif  Qasdm  Khamis
Muskail

1969 172,5 1292 1741 K29 289 1144 3429
1970 138 675 44 143 08,7 1136 2164
N 1307 1063 472 10TE 2503 94K 1739
1972 2297 los0 T 395 2130 2150 97,0
1973 23 26 1dy 07 M7 N3 181
w4 740 248 1362 79  TAR 1165 3813
(%78 i77.0 0 250 it 20,2 1829 IR4 53,4
1900 2577 0 2359 456 1257 1TRK 215K
W1 RLLE 578 RRT 170 INR2 496 1SR4
1% 162 Koo e ZTK LN 1257 2id

s cerees Qo al Motcorolopieal Dopan tieat, Sanc A

O v M cnsminer fiomthe pemag cratines @i alaawy Ligh, rising (o het:

ween A0 0 1o 80° Cim rhe wentzal and epstein panc .ol the v %
v af the intense somaner B0, eaagoniticn fewes Tor Sawd Acaliid are
Bz b csie oy b valies of 3000 nuc. poe wamsen Feame npen werer o faces.

A s ol the veor, coiter condiioms are Fovid enbv in the highband
gt ra.ming perallhd 1o the Red Seg Cosctlwe.  In connas, feim-
paratures in winter moderare considerably almost cvery where and in the
it sor ade-gns ol the north and'in the highlandy, freezing conditions can

LTERREN R 8 TR

3 - =il

Mach of the soil is ferule when irrigaied, Inproper irpganon, e eer,
“vawverbaied the problem of salimation, which prescins a grave threan Lo
Lonnd ve, partienteriy in cavlera Arabia, [Lresnls primarly Frons beaging
of the soil and from the deposit of sales, bime and potassium ou the varface
by the peegelative effeet produced by extoremie surace livat Salive soils,



known 8% dowert marls, permit himued agriculiurel prodeuton with gl
resistant eTops, <uch as date pulmas, when the surface js not crusied in sur-
face salipans. Thess marld are most prominent in Hegaz and in eastern
Afabia. [nex.reme cases no veygeiztion ¢an grow on the crusty salipans or
limestone pan<fi),

Sand-cavercd areas are -uitable lor wgnuullure IF tuliicicnuy watvred.
One of the most serious linirng factars in their use is the suseeprihility of
dunes to shifiing according 1o the wind. This mobilivy, ofien reuching 40
fert u year, has made the dunes a grase threut 1o oasis, particularly to those
in Al-hasa. The governmant has undertaken pouofermgasures, sseh as
planting over, 6,000,000 1aimansk and cusalvpurs trees sgainst the duncs,
ereeting sand fonces and sprasimg e windwird side of the diaes with
asphalr Lo stahilice them,

A heavy sand-gravel soil is found mainly jo Nyjd and also in Al-ba.a,
not suirable fer culuvarion. It prodieces a luxuriant, but ephemeral vezola-
tior} [ollowing desert raing which is excellzat for grarzing.

Loam soils, which have good agrncultursl pocential when properly -
rigated gre found predominantly in the Naid highlands. These soils are
clayey and basically noy eultivable, but when mixed with sand, they are
highly productive,

The best soils are the alluviul soils of the wadi banks. Rich and fornle
sandy-loam soils, they are intensively cultivated, mainly for cereals,

4 - Water Resources
A — Soprlace water
Water in Saudi Arabia s & limiting comstraint for agricultural develop-
mem. The country bas no permanent rivers of hodies of water. The wadis
contain water only after rains and then for only a short period, but waler
which seps through the porous sucface is trapped ghove impervious rock
layers underground.

=

(1) Norman C. Walpale,
Area Handbook for Saudi Arabia,
New Yaork, 1971, p. 18

I 1 I A



As & country of desert climaie, the divinctive trait of the land is of
coarse insufficient procoipitation. The average amount of rainfall is never
great, though heavy showers may occur occasionally, hght vainfalls only
wet. the soil surface and usually evaporate without having any appreciable
effect. The concept of effective rainfall has heen proposed, this s the
minibum zmount of rainfall, occuring on a single eceasion that ensures at
lewst some water storpge under fuvonrable soil couditions. To be
res conebly wafe lrom evaporation, the rain must pencrratt 10 4 deprh of st
lecnst §0-12 ¢m'Y). The amount needed for this has been estim:=d at 15 1o
20 e Tor @ single minfzll The aneaad effecrive ndefell ooy
dize s 10 abwur one-ihird of rhe towal rainfall,

Laes i ihation of the radifell arnd eofneidenw vrethorsise of o ion
Uil supesdy of soil maisture at perinds of maxiinun eiup requirement,
alwe b g koering on yield bewls. A peried of drosght ar the vime of car-
ingef carcals will have wore adsverse ofFeer oo yiokds thanif ir oo arlier
o delor i Lhe growing poriogl

Bovu: ~s pcisiwne slaor sowing may reduee pommicoceies, and % ooy eain-

LeticBamg coring mo wtitse bedgroae and dropmie g bt

Eo Saedi Arabon, the raing s 18 Pawocn December aoal Maeh,
Fonefas iercemibin jond maoss oof ob oy s b sen Mo e ey 11 b - iRsnion

of precepitation Jdevides the counlry g 1Wwo soies ©

A Tho St hew st revion which includes &sir aoad <corh Vil R
Gl v o ore aod fal'e 38 o sonm v e e as well as winrer
poin A1 fan 2h precipitiinoe oot B Gooor 3imiages i gedr, dit
ol B wisieibection whieh ook 1l e e v sentalile neenls for
prooeng lands=" Apnerhera develognenn Jdoj - nds on §urface warer

eanitpnl,

fid L Arion,
Crop [Mioducizen o Ao Revions,
'liuf.h'l!l IQTZ, r ;."ﬁ.
123 Ministryof Apneoliure and Warer,
A Guide 1o Agriciiiural Investusenl in Soudit Arabia,
5.4 MTY, p. 34



B. The other parts of the country where precipitation i bow. Agricultural
development is poasible where underground water respurces are
available and their utilizition » leasible.

Sinee agriculioral development was taken in consideration, the wse of
water jmproved. With the capita readily available from oil, Saudi Arabia
h.os inaliated a noseeber af furher des clovpmerts, $1 dais have already huilt
ouer the last 1on yearst!

The ¢ duims serpe sy eril purposes, wainh providiong drotkiog waicr, i
tsiin g echiurn] laed, and sgregsiog infifirglion L0 asz o réchargy
oot waler aguiters aad for fleed control,

The mesd spevisentir to date has been the completion of the large dum
near Jizan in Asic ig 1970 {31 million m") 10 prowide irngaiion waier for
soituwe 4000 1o 6000 hevtars™®). The Nagran dum is the largest with a capagi-
by of 25 onilion ', Other important dams are Hear, Daryahe Abha,
RBowadar Sudiir, Laban, Thadek and Hanifeh (rable 2).

B - Ground Wauter

The water tahl aceumulates in porous zones, situgged 8L 4 moderare
v th below 1he soil usufave is knewn as ground water. The upper surlage
of the saturated zong is called the water-rahle. Warer that is held nbove the
witteT-table by capiblary foree is called the wapitlary tringe (Fig. 2). The
thickness of the capillury frings, and ihe wnount of water beld depend on
soil texdure, The bower limit of the susumiied 2ome i e Teved aowbagh the
underlying rock is practically impernieable (0 water.

e -

(1) Saudi Arubia Monetary Agency. Annual report 1981, p. 56,
(2) Peter Benumont,
The Middle East, Bristol, 1977, p. 120,



dwbie 1

Mpyin dams lo Sapdl Arsbia

Name Largih o High Slarage cRPACiY :
In meires In metrea Milllnn m.
Jesum 15 51
Majran 251 & K4
Rear 4 14 38
Durivah k0 Q.5 i
Rawilal Sudair 554 14 i
ARl 350 1 2:4
Lahan 50 12 2
Talk 850 7 p|
Rz=ifinh kL] 0.5 1.3
Tk %0 21 2
Lis 1% 45 m
Ay 430 11 Fr

sonree - ooy of Aprenliore and Walcr vl Sandi Arabu,
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During wet ponoda, or following continuous irrigations, the water-table
rices, where s during dry peroids, heavy withdrawals will cause the water-
table to fall. [T there is no impervious layer between the ground-walcr and
the soil surface, the former is known as "'‘phreatic®’ or *'free’’ gronnd.
water' '

The grownd-weer reservoir of aguifer consisg of saturated porous rock
mazenals ithal e suflfciently permeable for the water to mave throangh
them by pravity and vield water freely 10 wells {Fiz. 3).

Citopt-waier 1hatds relatively neor the surface con be vsed by plants. As
a large concenration ef roots develops in the capatlary Trinpe above the
water-abiz, even o temporary mise im0 the woter-tuble miay cause con.
sideruble daanage by wsphyaiating the roois,

The gronmdewaier peservairs are the somce of water i wells and springs
und the Maw of streamsy dering rainless perieds. Ground-water is the main
snurce of water supply 10 dry regions. Groweond-water reservoirs yre in
dymamiv bakince with pedipiiation, cvaporation and dramage ty the sca.

Table 3
Mein Ayulfers In Suodi Arabia

Lyuiier Sutvesml ..lh crage thickoess e

arra { mrters )
Saq I LTSI 1S 1500 x 230 ki
Wand 2 PRl EY x 250 ki
Tahuk | 150 - 170 W x 150 km
Minjar ] S04 Bid) x B0 km
Al-5ayvad 5 K} 60 km
Al-Masi E 500 1450 x 900 kin®
Lim=Srrdbiina 4 240 TRy ™
Dumam 4 As n.a
Neojune 4 300 (-]

Source : Ministry of Agricaltyre and Water,
A puide to agriculiural investment in 5.A., 1975,
% Extends into kuwait, lrag, and Bahrain.
¢L. Arnon, corp praduction in Arid Regions
Londen 1972, zval. | p. 146,
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Flg. 3 : Major aguifer Systems in Saudi Arabia.
Saurce, Perer Begumon,
Water development in Sasdi Arabia.
The Geographical Journal,
Vol 143, pwt L, March 1977, p. 48



I ocestmesl o oorace sappliss, the development of ground. water
resoru ooy in relanioety fas wod pexpensive, wnd is therefore a major factor
in the seonomu dowclepe e ol prid regions gy in Saud: Arahbia,

Iy Sandi Aialvr, gront d-wator s the main source of water for
aenwulture and urban uses. Many agnifers hese boen lieated, the poost
importiant are isted in lable § in the arcas surveyed (Fig. 4).
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Fig. 4 : Delonitauon of Yarions Avea< of Savdi Arabia



The sag aquifer in the north supplies water to Qassim and Tabuk arcas,
and about 315 miiwon m? vould be pwnped annually without affeciing the
water level. In Qas<im, some walls have a discharge capacity of 15X
gallons minute. Water yuality is excellent and soluble salts range beiween
430 and BH} pans per million {ppm}.

The Tahuk aquifer 1s alvo impartant for agriculiure in the Qassim and
Tabuk areas. It is esiimared that 70 million m' can he esed wanualy
without detnmental effects. Warer quality is gaod and seluble to not
tsnally caveed KOO ppin.

Aprculture in Wady Duwaser area depends on the Wajid aquifer for
ground waier Water disgharge reaches 800 gdilons-mimuts in snme cases,
and waler quality is good (400 to BOD ppm).

The Minjur aguifer in the centrinl region is recharged with ahour "0
million m? per year. It is used for agrivetfiure 10 the khari regron and for
the capital Riyadh. Water quality is medium and reaches 1200 ppm.

The Um-Brrdhuma aguifer is an important ource af water for the
eastern regian, Tois unlized for agneultare in Wadi Al-miyah and the
Naradh project. Wells dug in this oguifer can discharge np to 3000
gallon< minuie,

The Al-Haza regon utifizes water from Newjene aguiler for apricult iral
purpases and water gualicy 1« medium.

In Qatif, Dammam and Al-Khobar, agriculture depends on 1he Daniam
ayuifer. Warer quality does not exceed 1300 ppin, and discharge of wells
does not excecd 100 gallons. minute.

Many wells have been dug in various parts of the country gver the years. In
cerlain wreas, the pressure on waler use has been veryu high, and the ex-
tractin has depleted ground water supplies. Consequently, the driliing of
new wells must be approved by the Minlstry of Agriculture an Water. In
other arcas, water reserves are huge, gnd the potential for agricultural
development {3 considerable. The important wells dug in the aquifer areas
are given in table 4.
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3, Agriculture in Handl Arabla

A. Evolullon of Agriculture
scarcity of mvailabte water resourees, vasl mreas of lhre
by nomads who ravel long distances with tljn:!r
axs which springs up &fer the orralic ramns.
imporiant source of

Because of the
country Bre utilized only
Herds in search of the gr
Pactoralism, therefore has been rraditicrally the most

agricultural incame.

Table 4
Main wells dug In varigus regions of Saudi AmMla

Veculiot]  Aqudet P R aemi
Fahid N I,5600 ], 00 G5G
Qussirm Nay K50 500 TR
Arir Aha-Rawath 1,4ix) 400 650
Tabhuk  Tabuk 50 250 651
Kamda Wajid 789 LG8 XL
Sularl YWajid 1,318 1.2060 400
Salboukh Minjur I 1,000 1,210
Bweib Mimiur 1,9%3 055 1,526
Misah AfFBayyad 20 G50 IH)
Hafuf  Neojene 100 2.000 1,200
SharourehWajid 1.150) 500 W H

Sorce  Ministry of Agriculrure and Waer ol Saudi Arzbis,

Agricultnr:] devilopment was Laken g ~L2ee Cwriher in 1937 when Tha
Saud’s finande minister Sheikh Abdullsh Sulimar insalled a number of
purtips, an Iragi farmer and a palestintzn vegetadle grower in fhe oasis of
Al-kharj, east of Rivadh, Fromn small beginmines, the project blassecd
intor it large-scale experimental farm with the assistance ol Asamco and
sueesaive Asnericsn agriculiural misconst!! About 12 ko are being
cultivated gt Al-khari and an addivonal 3 k? al ngighobunign khafs
Daghra, larpely with the help of emachines and primarily for the Riyadh
market.

('} Peler Beamun,
The Middle East, Pristal 1977, p. 319,
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The Al-Xharj project wai followed in the Late 1940's by the ¢stablizhment
of experimental farms {n diffcrent parts of the country, and an anack was
launched on the prablems of Saudi Arabia's largest oesis Al-Hasa. Al-
Hasa had been sulfering from severe depression. Popu'ation pressure had
betome extreme and was incrcasing, while the cullivated area was con-
tinually being diminished by drifticg sand and salinity. Date palms, the
main vrap, were low yielding, partly because of their age and partly
becanse of a high waier table, Water though abundaut. was inefficiently
used,

Attempts to improve the situatian began in 3984%. Crop Jis ersitication
was nitroduved, improved strains were employed and rthe wse of water ime-
provad. Pumps allowed the exrenting of irrigation, wkile the constroctinn
of the Al-dammam to Hiyadh railway, and the subsequeid coripletion ot
toder roads, has sahed the porkciing prebicmn by gllowing cxporg to the
capital, v pae hand, aod o the thriving odl seirlemencs oo the other,

Tie gerenunent has, vipecially singe 1982 asieusad i citemdon and
dtlacaeos 1o agncultore i an eHeel of inceease agticolaual prodaction.
i has dome this throeeh Lind reelasation. The treduction of knivwledyee
i) oteehoigue ofF modero famoung practices, 1 ifcred-e sunthers of
tarircrs, P distribuiion of bepoared secds st Lo cost, and the esiablisie
it of progluction sod didrihuriuen coosperatives and gn gerjealiural
eroit bank, The resilt vus aninercase of agricu'iure in the pational -
v fron 4% 1 197a b i T g your 195D

Thu sueeess of Lind rec®smnation and wacer devclopment prajects would
permib not waly an inerea-¢ in the praduction of Farm crops For human
cons.luption, but also the prasibiliy of devoling a larger portion of the ir-
rirated lands to the prednetion of Todder crops far livestoek. These Fadder
crops could then he wilized 1o wipplenient the inadegnace supplies of
netutilh vegetation ypan which imost af the livestock in the country depemd.

The ideatification of hydroogriculinral resources in the country staried
A« car as 1964, The country was sectioned imto eight argas (Fig. 4) plus
Jeddat Meeca- Faif region. Primary sunveys for the firse six covering an
arca of about 1.3 miliion kn? were completed m 19700 the survey of the
Arahian shivld about 204 km® of arca eight, is in progress while that of the
sevenh (Hub Alkhali) empiy quarter has nol been conducred buecause of
its neptigible population.
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The six studied areas are the following!! :

Ares | (the great Nafud hasio) .

A large area suitable for a wide varigly of crops, The iuain regions of
this basin are Qassim, Wadi Sirhan, Al-Jowl, Sakakah, Tabuk, Al-ula,
Al-kuhayTiyah, and Wadi Al-khuwayer,

Qassim is one of most jmpo reast apeultural regions of the conntry, aud
il is expeeted (o contribte ghout 30Ty of the toral agricultural production
of Saudia Aratia in the near futere, Ir's elisune a=d water resounces make
it snitable for producing a vanely of crops all year round. The imain crops
are whezt, barley, atfafa, vegertubles and fruis, particulzrly daies, prapes
and citrus.

Arca 2 and J (South — West regiva) :

This revion, plus the Jeddah - Meeea - Taif, extends from Tihama in
the west to the borders of Rub-ul-khali {(Lthe empty guarter) in the east
coveri g Asir, Hijaz platean und Nagd plain. 1t s oue of the two re fons in
Seudi Arobia where rainfell §s rather moderate gnd where rainfed
pirieuliure is ceminen, pariwularly in the Asir maunrains. Aboul 10% 14040
hectuics ore eultivated, and an addiniongl 909,000 heciares e arablc
lands, The major region is Wadi Dawaser which has a good aericuliuen)
paivntial, The gowernmcenl has already contracied a wurn-key projecr of

300 heclarea for complute development and in 11 meantime is exponmen-
(g ith crops mast suiwed far the repion,

Area 4 (Enstern Reglon) :

Large arcas in this regiun are arable, und 20,80 hectares are urier
culljvation, The main egricultural arens are Al-Hasa and Quuf ou.is,
Haradh, Wadi Al-Miyah, and Yabrin are also iwportnat errculiorid
[C)1OTS.

In order 1o develop Al-Hasa and Qatif, sand dunes and soil salimiy have
required special salutions. For example, the AlHi.a imgation and
drainage project was completed in 1970 In is the largest voe-block ir-

(1) Hiaisiry of Agriculiure and Watsr,
Agricultural invesiment in Saudi Arabia, Riyadh, 1979.



rigated area in the couniry. The presently irrigated area is about 12,000
hectares and could be increased to 20.000 hectares afier land reclamation.

Huradh and Wadi Al-Miyah have good agncultural potential becauss of
the availabtlity of water in Umm-Erradiima ayuifer. About 350 000 km?
in the U'min-Etradhma area are presentiv-under detailed study 1o identily
waler potcrualities for the development of spitable agricultural areas. The
maivr crops in this region are dates, alfaifa, and vegetables. Abl 3,2
wrilliony date-pali trees are planted in Akhasa and Quitif oasis

Arca § {Hiyudh Region) :

This region covers an arca of about 108,000 km? surrovnding Riyadh.
The wtain agncelwral segivn s the Al-kharg plain with about 18,000 hee-
tures of arable land which has suitable water resaurees. Al-kharf aguifer is
ediimared to contin ghoul 10000 nillion " amwl the sorronnding
limgstone-comains addirional water reservis,

Tl Afla) pliin s the second area in inpostance with a gool potential
For apnevlivral developnnt  Six other regions with aboog §7.000 hegiares
ol aszable Guwd ulse basye o goud agricoliural porenieal

Arca 6 { The Hed Sea € ousi) :

Tlos sgion esteasds vn the Red Sea coast from the Jondan borders in Wi
rorih vt Yamen in the souh sl i< devidied into two sub-regions of dif:
Cerent clisnates part cosers anarea of LR kri? with an casrimared 1,225
hewtgres of apehle bind. &ercnltaral development i lioered because of low
water reserves wigd hghi preecipiintion, The soutlicrn part covers an e ot
SL.000 kog forms g part of the Asic procinee, and s pieat posenial Tor
arrnliare, cepecially in the sonth and norch. Tibasa surface water con
stitnles e majur source uf iFrigation water and amaoenls 1o wore than
W nullion m?. Sorgham and millets are the main cuorps in Jizan repion

Agricultuzal lahoar s o prain consiralnt on agricultura) developaneni in
Sl Ak Acoording to the 1974 population census, 43 pereent of the
il pEminpwer W ecanploavd 1o agncollure aimd FBhones (able §)
B conese this bigone nehicdios Beduins who Bise manlvh oo docsiock produc
Hon asd Finslcries, the ponthar ol agonuliursl workers way  he
orvereaunated. Hul il was a problen; 1o ind vensas including mianpower
employed in agriceMture anly, even in (he Jast ones.

o, o



The shortage in skilled labour has been partially elleviated by the hiriug
ol Tuneigners cypevially form Egypt, Many privale agricultural enterpriseg
arc onaged by no-Saudi nationals, The government fecogaizsd the im-
purtance ol developing the quality of kuman resoures, so training pro-
grams, and aynwulonral colleges are established o fill the gap of the shor-
lace im yuantios and guality of agricultural labour.

Tabfe &

Maupuwer by Oucupativnal Groupa
{ 197475 in thousands

tlr:cnhnil:;n Saudi ‘Non-Saudi Total
fprculrure and fishing 6552 21.5 682.7
Professienals 135.4 i0d4.4 230.8
Crafisimen and labourers 227 122.9 3456
Clerical © personnel 109.1 LL.8 120.9
Comnrereial &h.2 411 137.3
SeTwices {17.8 .3 1841
Managerial 186 4.2 2.8
Toimt 13215 3182 170312

Source : Central Department af Slalmic_!!- of Saudi Aralf:.i.é: 1975,

D - Irrigaticn :
Irrigation is almost entirely by Mooding the Melds. The way in which the

land s Mooded depends on the yource of water supply in the various
apriculiural regions.

On the Tihama coastal plam, culuvation depends almest entimely on
monsoon Noods in june through Scptember, although winter rains from
December Lo Fabruary permit dry farming Lo limited extent, Wadis are
dammed partially ar completely 1o divert the Toodwater to 1he voluvated
basins. The basins, which are surrounded by dikes, are soaked one by one,
sturung with the upper lunds,

Ly farniing is practived (oo greaier extent on the higher ¢levation in the
Asir mountaing, where terrace farming is highly deseloped. To supploment
the mengzer rainfall the rain falling on uncultivated slopes is collecied und
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diverted o the walled |erreces by channels which e often cemented o
prevent seepage. The waiers are allowed v desernd from terrace 10

terrace. I i generally woustdered thal between Iwo Lo four hectares of un-
ciltivaied land must be nted na & cawh basin for every hectare of land
gader cultvationt!?

In Esterin Region. wrigation of the larger felds, which are mainly
deveoted 1o daces and rice, it done by diversion of walcr from artesian spr-
ings by gravivy through ¢anals to the Relds, The Nelds are irmigated at
s ed tirues, and then the farmer allows Lhe surplus water to drainineo 2
sevondary canal which leads the water 1o a hover field. The saline content
of the water increases as it passes through cavch Meld, When it has become
oo saty to be usahle, the remaining wair is aliowed 1o evaporate, forming
a8 "‘Sabkha' { salt flar ) ar the far end of the culuvared area.

To irnigale the sinaller ficlds in Eastern Region devoled mainly fo alfafa
and vogetables, water is lifted from springs and wells by animal power or
mechanicod pumtps inle imgatin ditches ruening 2long the sides of the
fizlds or into a reservoir from which 1 is diverced at will, If only emall
pmounls are needed, the water from the irngation diiehes 15 hited by a
simple hand-vperated fift.

Wells and pits provide the waier for the oasiy ugriculture throughout the
vouniry, particularly in the interior and i the Hejaz, Lifung is done by
pumips.

Youh agricultuce «o dependent on wares waler resuuress, it s essential
thai warer be eificiently 1apped from its sources and carefully preserved,
Mueh waler has beon wasied because of a lack of knowledge aboul water
requirements for different ciops in different environments. Waicr
Favilities are generally pimed at immediate wawr dirribution.

In recent years, the Ministry of Agriculiure and Water has been wetive
the devclopment of a numhber of irrigation projects. The Al-Hasa [rriga-
tion and Brainzpe Project is an excellent example, The iitreduction of
jarge scale farmivg and the establishment of the Saudi Arakinn

03 Nooaa O, Walpole,
Ares handbook for Saudi Arubia,
London, 1971, p. 217,



Agriculiural Bank in 1964 1964 have prompted farmers to adopt modern
irrigation system which are mechanized and save jabour. [rngation
syctems and eguipment were the lurpest recipients of louns from the
agricultural Bank in 1977,

New projecis primanly use either the drip or sprinkler irrigation method,
‘The drip systein s more widely vsed for irrigating vegetables and orghards
e its wse is being enconraged by the gosernment. The cenier pivol ir-
ngation sysiem was introduced in 1977 with enly one such system. A
present (1981), are over 10 systems in operation, and each is capable of ir-
figatmg up Lo 50 heaaies.

C - Water Rlghis

Most lzndowaership 15 valucless accompanied by the possession of
wyler. Regulations covering the ownership, disiribution use of water are
therefure of primary importance. Community rights seem to apply ouly to
the vnewned water resources such as rain water falling on unowned
cultisaeted kond.

Most water rights can be sold, purshased, rented and inherited in-
dependemly of land. Thus, those who acquire land in excess of that which
they can sulficicatly irrigaie have the possibility of purchasing or renting
addivional water rights from those who own more water rights than they
need for their plot of land. Only in Asir and bn the coastal plain of the
Red Sea where precipitation is relatively plentiful, are water rights bound
to the land =nd not to the mdividual.

Waler regulations among the setlled farmers are highly developed and
cvomplex, covering the rotarion of use of water which correspond 1o the
wuter rights, The distribation of water is often supervised and controfled
by officials appointedd and paid by water owners and users,

Wauter from wells, pits and springs is considered private waier and the
nghis 10 it are wssigned 1o individeals, The persen or persons v ho cone
trihate 10 the consirgtion of the waler equipment-own Lhe water and Lase
exclusive rights 1o wwe o sefl iy -

Uanzlly a propeny owner holds the rights to abl the water sources g his
land. Mo pormit s nevessary tor constructing a well on ope's own proper-

- JOD —



ty, but @ pernit from rhe district Anir is required il the well is to be built
an previonsly undlutivated lurd.  Wetls which are dug by nomads belong Lo
the rribe us long as it remains in the area. Qe L leaves, the well breeimes
publiv prapery.

The water Tor artesian springs which are faund in Mastern prosin.e de-
pu:sl on the original awner's conerilnoon e the consirierion of spe
casings, teservairs and the divesbuwion pocn acrian, wod wn the infreritines
or Firclise of: those riglas They ars regiered with o viliaee a7d-
ministraon, aond 4 “walor pespensibie’™ s oo The wata it rleativm,

wirel 18 e oot bias

Wonve bt wiaeh e bonoe] fe i el e the g Avdr e i ga
the Fowslwaterg devived Voo the v -5 which are damened 1o abisert the
wolor o the eninivated Uefids by nec s ot caaits Favh eanal v e 0y
phod of Bid which eor ey the waler aehis. Lpper lands e e ol
Fooosg s che water s lel ieaseh ra b e lower Tands BeFore the apper niwes

LA SR RN EN TR A PR L AR E] SO |

1% o water richia are lciied g the Lndds which foeee noodiza e alls
i ey el pands wliecd sase Voo vioeradir ate e s o gy e
ercingl wora me s were distrikared oy socoed ome mphne b s ey 21
et e oy i there s sspt o noaeter, Nocue b s nonnie b al 10 eed
withy oreasinially feeeive suphos walor Tl bradevnad reenhet o e s
siterti Hhest e Clleetivc b pocvent Beodvecors DomingreasZne rheiewater
Frelins by P weisieneioag of e o e il new st e boen

o el

Pl cvitrth sy e g iphoep i Theanab b el el v aff
o PO T I PR TERTY SR L S RO the S e ke e Losls slich
s vl e el el g Vatk e el thes sl ol weth

TELAERT ST, 1B

Wanaten belangs o the wwesior af the Band oo whichiie lalls, Fle cannm,
Lo gt relise this woeor S e orearion of Yand where cveps e m
Aarver, Henrwater 1alle oo lands vvaned B rthe srane can by eeed by e

wotes o a e che culisaied Sernd it e bor wena iy N e porany
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D - Crop Productlon :

The croppit.g patiern which will develop wilh {rrigation depends on the
agriculiural produeivity of the land. About 331,000 hectares of land are
under cultivation of winter ciops in the country { table § ). OF this area 72
percent of the land is not irngnted, While 23 percent is irrigated. In addi-
tian, about 72,000 hectarcs are planted with permanent crops.

Cereal vrops vonstitute the latgest group of crops in Saudi Arabia { mble
7). Amung these, serghum constitutes the [cading crop, 1t is grown both as
a winter and surnmer crop inainly in the south-wiest region around Fizan,
The urea allocated to his crop has inureascd sieadily over the years, Millet
Is anniher bnporant crop grown in the same region. Tt should be noted that
vstimates for all erops vary considerably from one source to another.

Wheat is another imponant crop. It is grown mainly in the Asir,
Ruyadh, Mecca and Qussim region. The area planied with wheat has been
increasing sicadily and new high-yielding varicties have been intraddticed
inty the eountry. This we can learn from the increase of arca cultivated, It
was 62,000 heciares in year 1974 increased 1o 80,000 hectares in 1977
{table 7), and to 55,000 hectares in 1980610

Tumultors among the vepetables rank ((ahle B) and are grown as winter
and summer crops in most regions of the couniry especially in Riyadh,
Mecca and Esatern Region, Other vegelables include dry onions, eggplant,
squash and okra. Watcrmelons canstitute another imporant crop.

The permament crops of the country are mainky dates, grapes, and citrus
with the lirst being the mest important. Thyere are about 11 million dare
palms.

() F.A.O.  Produclion Yearbook, Vol. 55, 1951,
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Takble 6§
Cultivated areas of winter end Permznent Crops
In the verigus regions of Saudi Arabla
{ 197576 In hectares )

) "a";'irll'cr - Ttrﬁpurar; -fmps‘ I " Permaaent

Region Irrigaled  Nuod Irrigated Toral Crups
Eastern 1,940 1.949 1241
Riyadh, AR,

Al-Kha~ita 21.847 123 2197 19,345
Qmsaiim 17, | XA 17, 1R 4.81%
Hail 4, 8RS 4, MKS L
Jowrf, Qurint

Tabuk 6l i51 212 2380
Medina 1. 867 | 1.E6H 4,30
Mevea I8, 780 42320 el ) 1 M6
Asir 15,49 16,582 32,291 7,333
Al-Bahah 1,562 5,202 6.765 ity 1)
Jican 3,117 175,623 1 TE, 980 . 353
Miir:n 3,49 3,549 |, 658

Toidniz 240,002 33135 11.592

v Includes aifulfa,
Source, Ministry of Agriculeure and Water af Saudi Arahia
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Muore areas arc planted with giturs trees. There were more than one
million Irees in 197576 of which mare than 600,000 are in production
slage,

in wrms of area wider Lield crop cultivation, 1the ceniral Region comes

the first, followed by the snuthern region, Qassim, Taif end Al-Hasa
{ Fur 5)

‘1‘ g M cultlvation

3 on ralnfatll

cultivation
an Lrrigatlon

]

l!h.nliﬂ[”
“N

'u.

i o A = R

Fig. 5 : Maw Agricullure Areas of Saudi Aruhia
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We can learn the imporrance of agricullure from the decrease of impors
of wheat, barley and millet {table 9}

Table 9

Quantity of Principal Imports to S.A,
{ 1976 = 1978 |lo m.tuns )

ftem TR 1978
-_‘-\r'hent 355 293407
Rarley 118991 53349
Maie L6487 T2
Rice 243983 4U40H)
Millet 1295 4052
W hea flower 135770 IR0

S —

Saurce - Central Department of Statistics, 5.4,
Sratistival Yearbook, 127071579

E Farm wnits ;

Agrivultyral holdings in Soud) Arabia have diffeienr charocteristivs in
shiffercan parts of the country. While the smualtlest holddings are Foodd in the
inauiainous regions of Asir, Al-Baha and in the Eastern region (2.5 heo-
rarcs). In Najd fann woits ranged between 620 hoetares, while in Hejaz
farm untts ranges between 10-30 bectrres, The b st are fn Qo T ad in
Riyzdh-ARF. There are farms of s much as 100 heetares and a few even
Larger.

The Ministry of Agriculiure and Water is at  preseat encouraging large-
seale farndng and business type farm enterprises This shoold kead 10 a

reduction in kigh fixed i cstment costs per umit ol land and may lower
final production custs.

The size of land distributed depends on wheiber the benefiviary is an in-
divithual or w emnpany, and onother Macviors such as the total of virpin Jand
1 by dimtriboted wnder the programme refative (o the number of applica-
tiony, the fortility of the land, availability of water, the applicant’s
gualificavens and gxperienye in agrivuliore. The aren disrributed (o jn-
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divtuels norm My rangea between 5 — 20 hectares. The maximum arca
[ =18 S TTRERTE SN AN L AT O P

F oo oCrep rulition @

Cree talsdon e practiced inoall aericuliural areas. On drrigaicd
boohlacds of Asir Hiore i usosily a tnounal rotation of wheel, sorghum
e encils v wbear, Barley and lentils. Bolh sers of i otutions are planwed
o e Moeeh and haroeeted i July,

A goeend ceseg seison applies when the imensoon ruins are wilioed,
L ptanting s b Lo Moy, the hanesting o Outaber, The land remiing
S0 e e efrogoent gesey of insseflgicnn rain, I the Tiheioa coastad
vt Liore 19 @ brera! iowanion of sorgkuny, millet wod sesame, Cn their-
ek Lol the erops aee plinged in Lie May and @re harvessed in O
foober, Lipcler dry=fasm g cenditivns, they aie planied i Novemboer and
are b toar <1 o Ty

ooz dhy weieased Boad seoealzeval cd ey ery year. To Muajd and northern
MU juz a biannual eotaiion al wheat and barley or barley and ocessaonally,
s iy practued, Phecing is in late Febroary or early Manch,
harcesime i July  The Bl s lefu Gablosy e rost oof the year. I truck
b izt aroas sueh as Wadi Fabme, o crops are usnally prewo cach year,
I Al-Yharj, three crops are grown each year. In the low-lying of Al-Husa
and Quui in Casteris Region, where the avallability of water trom ancsizn
wualy amd sprares favors agreioaloorg, orops are grown the year rownd.

[ Froitdoms uf Sy ciceltiore In Saud) Arabia

Despie the low precipagauon als prevadling asermueh ol the cauntry,
Nouh Arehia as lomtnnate in prossessing bogge volrenes of ground water
coaksined i el ven major aguifers. The poverume sk over The fest Jeeade
hos isinated a meniher of Lirpe wuer tesourced projecie T deggine | hea.
projects aod the memarkah's offords 10 assure waler resowiees [
dzreclivie. Pherw wig wovie poables ablor s e ussng swaio v oesondeg lor
aerieliute, there are seme probicis facmg the dese! et ool aericofe o
e

Theanereising prbartizatio Lod poy am iner e o g e e,
needed lar gpicullure. The poserniont has doadod upon desalin-
tiniymethods as a selution to the prablem. The eavernenl estiihlished
it mumber ol farge disalination planis an the Bed Sva god Gulf coas
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{fig. 6}, but s1ill ne1 enough, since there are big towns still depend on
ground water s Riyvadh, Qassim and Hail.

= The most glaring need in dealing with and tand irfigation as in Saudi
Arabia is to upply the saentific knowledge. The Government must get
to the farmers and snow [hem what should be done, singe farming
praclices are in general, caes that have been used for centuries.

- Soil evpsion by surface water and wind presents a scrious problem
culiivated land,

Fig. 6 : Location of Main Disalination Plants in Saudi Arsbla,
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Except the alluvial soils in tha wadi valleys, the soils are scriously
deficient 1n nitrogen And phosphates.  This we can learn from the in-
vreased prpurts of fertilizers which increased from about scxen militon
tons isn 1979 o ahout 13 mullien tons in 1580,

The possibility of population must he taken inia Beeount, singe A preet
part of labour needed for agruculiure {table 3) are foreigners, some are
var well experigiced, Others are from countnies differ in the imethed of
agzricullure compared to Sandi Arabia. Al these factors have their
influerve on the preduction.

Iradequate training of farmers is one of 1he main causes of the misuse
of waler and reduced effecicney, unless the furmer understands the
value of warer.

0::c .0 the great problems facing agriculiure in Saudi Arabia is salinity
as it e Eastern Region, Salinity is due to Lhe presence af high-water
tuhls Laused by the excessive secpags. To improsve such situation, the
tirst siep should be to provide suitable droinage which allows for the
lowcring of water table belaw the gritigal level of capillary action.

Design and operation of water supply systerns should provide the re-
guirted amounis of water at the time needed together with messuring
devices which maintain uniform [lows a1 the Farm level (o cope wilh
the waler requiremenis of crops.

Agriculture in Saudi Arabia depends mainly on the limited ground
water rosowrces of varying sglinity, and irrigation under such arid
conditions leads to increased sail salinity. The ow¢ruse of ground
water resourees results in deterigration in water quality which in turn
areravales the salinity problem, particularly where the water quantity
is insuffivient for adequate leaching alfalfa, being relatively salt
tolerant constilutes one of the maim crops in the country.

The extracticn of water from underground agquifers may imduve
undesirahle intrusion of sea water or connate brines into the aguifer
which aver a period of time can cause the guality of the woter in thy
wells in the introsion path to deteriarnie and bovome wnsyitahle forir-
rigation. The deerieration usually is gradual occuring first in the
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wells nearest the source of the brines of remedian action is no taken
substamial portions af the aquifer may become unasable or several
decades or longer. Reduction in pumping drafis anificial rechage of
imported water by speading grounds or injeciion wells, ar the use of
water ar injection or withdrawal wetls, are methods which have been
used successgully 10 haif. and in same cases 1a reverse the intrusiont??,

Saline intrusion into well ficlds in coastal arcas ncar saline bodies af
water should always be expected 10 occur sooner or Later. The reasons
for susrulned increasss in saliniy of uny wells should be investigated
promptly, regardless of well field location, so thut remedial action can
‘be taken, if necessary before irreparable damage is done ta the
gquifers,

The wide scale irrigation programmes in the vesntry bring about some
serious dangers in the ficld of health, The health problems that arise
are of course those of warer (ransmissible diseases, such as
schistpsemiasis, bul alse those connected with the immigation of new
pupuladons, the creation new rural communitics, and new habitars
and housing. All these phenomena cause a polentizl eggravaion Lo
the environment. To acheive this target, action in the Meld of health
should begin as early as the planning phase of an imgation praject, in
view of Lhe evolution of the situation, the forecast of the dangers, Lhe
discussions ofthe chowe of the measures ot be taken. This action has
v be continued during the implementalion phase during the excution
of the project and Iong afier the irnizarion wsiem has been built and
put into operation, so as ta assume the suneillance of the health
siuation and the snainrenance and the improvemen ! of the resales thit
have dlready been achiowed,

— The health service can be eftficient only if integrated in the project as
part uf a whale, fmancially adminstratiely, and only f singerely ac-
cepted by those respansible Tor the progiammetih

(}) Fucdnick L. Hotes,
Arid Jand Lrrigaion in Deselaping Couniries, London 1974, p. 149,

(17 Alexrs Countharas,
And and Irrganion in Developing Countries,
Landon 1979, p. 45

= 11 -



Saudi Arabia has large zreas of sandy suils. Such soils have very low
watcr-holding capacity and the effeviency of warer use js excesdingly
low under the traditinnal irrigarion: melthuds. 1t is very costly to
develop such lamds.

Sanu dunes 1epresent a geal problem in Nawd and in Eastern Region,

The hedpes are imporianl fur protection of land from the drifting sand
eries

L anclusion ¢

Saudi Arabia i poing Tast in economie development, especially in
wgricnfiure 10 faee the problen ol Toed darmand. As & conssyneie,
dempands an wyler resources arg prowing, sitee waler is a majpor facoor
linnnng the sercultural development jn Saudi Arabia.

Bespite e low paecipitation totals prevailing over moch of the conniry,
Saudi Arahea has a huge volutmes of groundwater in cleven aguifers. These
have been devieloped in the Eastern region mainly for irrigation purposes.

Saudt Arubia, to have advantages of the sxislance of waler rwurees, it
ha=s established the dams, wells, loans io the Farners, facilitate the means
e teetessportadion, Iraining, import Fertilizers, the new techrology bepin o
replace The ubid that have heen wsed for centuries, and a 1eorganizalivn of
the enlire productivg selor began to ogeur.

Sandi Arabia began (o nwike wse of iy coastal warers hy muoans aof
desalivation technigues 19 e fw problem of Towes situaicd fa areas
where groundwaler respurces canmel be easily 1apped, alko o keep on
proundwater for agriculioral use.

Though Saudi Arabia has sucevgeded 1o have goud resulis, Lhere are sone
proliems Faciag the agriculiural development as : 1) the problem of saliniy
m i rigated arcas which exists i the soif il water is applied excessively, or i
the absence of deangee 2) the sandy soil greas which kave 2 very los
witler holding capacity . ) ingdeguate training of farmers and the shoraee
ol Saudian agriculieral labour, 43 sail vrosion by surlace water and wind,
5) Ike drifiing sand dunes as in the Ezastern region and Najd, §) the sl
cieepl in the wadi vallays are seriouxly deficient in nioogen and
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phasphates, 7} the misuse of water rezources, since the improved water uie
and spil management practices are needed,

The ahove problems must be in mind in the agricuhora] policy, to obitain

the benifits af auy efforls done in this field. and to have the advantages of
the water rcseurces existanive in an &rid area as< im Saudi Arahia,
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ABSTRACT

This paper deals with the planimetne shapes and areas of theRuelITenes
Form ry Al-Harra'wiand ke phenomena, together with their distribution
and grientation. The arabic name «Harras, «Harrah», or «Harrat», plural
WAL Laaniat' L@ s refered 1o the nearly fat area covered by black (o dark
grey oleanic ernplions rostly of late Temizry 10 Quaternary periads. They
ovccuny a total area of aboue 101, 127.8 lm:'l2 throughout the territories of
Saudi Arahna and Yemen, coneenrrated maindy near the Red Sca coast, The
snes peesbrleices predominale by dength and nuimber in directions parallel
po ke uxis o the Red Sea and oy dizevton melined by auute angels, up o
abeat 307, v the gast gnud wesl of i,

The oceorsenges range, in planimetic ered, from few o mory than
RV S kmz. accordingly they are glassified into iz size cateponies; huge
veel: feiteesal OO0 km® asd morch, hig {less than 10,000 re 5,000 kaL
unedivn fless than S8 1o 1,000 Iv:m:‘.i, serrall fless than 1,000 Lo KO k™,
minor (less tiat 0w 10 kmzl. and Lhe Mine caregory (iess than 10 kmz}.
Oveureaces are alse differentiated according (o their plamimetric shupes
imio three main types, lengitudinag!; in which the lenzgih is more than 1.5
times the breadih, reciangular; length between 1.5 and 3.5 times breadth,
ard gyguwdimentonal. Other twyr shapes, stellsr and Fan shaped, aie also
dirigimched, Maost of the occurrencesbelong to the recrangular type.

Two extensive areas of intersive regiongl Terbam-Quaternary «alcanic
activily are ouilined (hroughout Arabian Peminsgla; ang covening more
thgn 66,000 km* in the provitwes of Al-Madingh, Makkzh, and Ha'il
(Saudl Arabia}, and the second spreading over more 1han 45,40 I:mz in
northern Suudi Araba sed neighbouning countries,

Fow cngumoiees are found within the extreme snurthwest of Saedi Arabia.
Many oceurreacesare scartered through Morthern Yemen and the western
part of Southern ¥Yemen. Along the Gulf of Aden coast, nocurrences are
congenrrarted within Four arcas brow Bab El-Mandab unnil hibal Assud to

the vast.

THRe o it b aea terenevs i Yenwn tWerritory as o w hote do nol exceed the
medium sice while thosc i Saudi Arabia reiach up 1o the hoge =ize,
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INTRODUCTION

Yolcarnic ectivily in the Arabian Peninsula had increayed through the
Tertiary and Quatetnary periods [ Beydoun 1986, Brown 1970, and Cel-
eman ei gl . §970-7% ) covering vaat areas ¢specially in western parts of the
peninsula mear the Red Seca . Historic sruptivns has also been reported in
south western Syria, in western Saudi Ardkia, i Yemun, andin Palestine .
Teruary and Quaternary eruptions gonstitute mostly Al-Huera'on gnd like
phenamena in Saudi Aratsa and Yemen ( northern and southern } . about
sivteen names of Al Harra'alare written in the regional maps of the siudied
terringries f Figs. | & 2 1, but toe much local pames are mentioned in the
historical and geographival arabic books and dictonanes { Al-Andalusy
1947, Al- Hamawy 956, Al Balady 1978, Al-Gasir 198] . e ) in which
muore than eighiy local names are wennoned just with their arbirrary oca-
boms . The same Harra may havs more 1han one nune and/or reseral
wries bor cach par of ik such puhtication.

Alkaline basaliic rogks, especially alkali oliving hesalt, are the main
wonshitunts of Al Harra'wiand like phemoingna {Coleman & al, 197075,
Abcgl 1977, Al-Suyari and Zotle LYTRY, they are aimost Iresh 10 weakly
aliered dfark Hne grained voteanie rocks. The original rugged swefaces of
eruplions gre ingintained in some exposures (Abo-AlHagyag 1982).

Tl paper dealy with general disnibuton. ortentaiion, ared, and shape
uf Al-Harra'sr und like phenemens. The “like phenomena comprise such
peeurrenees that are sitnilar 1o AlHarra'al, as shoewn in the regional
poolapic maps, but are either pameless or with other names than

Marreh™ The term **Al-Harra'ay 'wil| beused here as ncluding such oc-
currénced, Hundred and thirty mine occurrences are iraced from the
regional maps of the pesinsila, roandy that of 1 ; 2,000,000 (Brown znd
others {963}, They are papbered serially as shown in figores 1 & 2 and
table I. The leitz A5 M. * bnge Analysis System’” is wsed for measyring
Lhe areas of aceurrences,

DISTRIBUTION AND ORIFATATION

Al-Harraal oceur mostly i the western sector ol the siudied FapEulin
rear the Red Sea coast (Figs. | & 2). Most of the bigger ogonmmences exist in
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the basement complex of the Arabian shield especially of Saudi Arabia, of
which about 79,000 Jom? are covered by Al-Harrs'at.

This area represcits about 83% from the sum area of AkHarra'at in
Saudi Argbia and Yemien. The rest 17% is scatiered mainly through the
northwesicrn and southeastern parts of the studied termitories, where they
vverlay Eocene and Miocene sedimentary rocks (Drown and others 1963),
Smuller opcurrences are alinost scatiered around or between the bigger
ey as in Saudi Arsbia (Fig. 1), oveasianally they are concentrated in
separated arcas like that of jibal As<ud that comuin 22 accurrenees and
iahal As-Sawda that contain § sccurrences, both areas oceur in Yenien
territory (Fig, 2).

The central parts of the Arnkan shield comprise vast wreas of
Al-Harra'at, {2hout 0% from the sum), forming oecermences more ot less
close toxcther. They niay hase been onginally higger or even Iwice 1icir
present wreas and most probably eonneeted togerher. This indicares an in-
tensive Teriary-Quaternary volcanic acrivity in tis secior which inclhules
the regions of AlMadingh, Makkah, and panis of Ha'l (fig. 6). Arab
histonars reponzd also a voleanic hisiors eruplion in 1he exweme por
ther part of Rahal Harra a the easiem parc of A-Madinag!s (P.1.1). This
cruphicn ook pluce during 125G A.D. {Abed 1977). Another urea of inten-
vy Terisisy-Quutenary volcanic eruptions is that owupicd by Al-Harrub;
a huge scpurrence cosenng the extreme northern nart of Saudi Arabis (Fie,
€ and extending throngh Jordan (Abed 1942) and Syiia i A1-Egl 1974) with
i1 toral arca of more than 45,000 kni2, This Haira is chown in few regional
miaps (Sir Julian Huxdey 1978) as exiending also inta western Irag,

Mustob AlHaesa'stare inthe plin vicw of lenssiodinal il rectansutar
tvpes (Fig. 7-a & 1) with their long axes paratlel 1 subpamtlel 1o the axs
of the Red Sea. The kengrhs and directions of vighteen principal axes (1he
fovgest axiy of each occurreonwg (Fivs. | & 23, are measured and ploited in
arimuthal frequency diagrams (Fig. 3-a & -} Averige length of such axes
iv ahaut 105 km. The linear trends developed by the arrangement of the
veleanic peaks, ploied an the topapmphic and geoloeic maps of the
perinsula fnide Al-Harraat, wre considered as structural axes or
lincaments {Figs. | & 2). Sixicen of such axes with s erage lengih of aboul
Y3 km are identifnied meosured and plotted by the same way (Fig. 3-b & -¢).
Considering, as delected from the aximu thal diagrams of feore 3. 1hat
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. Figs 1LZ »
A Al-Horraal and Lhe phensmena m Saudi
% YTk 28 Arabio (Fig13and m Yemen (Fig 2 next
: i page}
Wy ks s SEoAll OECUT TSNS
. &g O Bigger OCLurences
QOB £ 2] Arabion shietd
' " oo Fringipal DLes

E S g _-= Struclural oxes

AV I e T H-Abbrewiation of Harro!

k. 1,2, #c Ser. Mo _of Al_Harraal

™ P
» Compiled from 1he geologic maps of ke Peninsum. ce

Aaws and numberd ore ooted by he woiier
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Lengihs

Azmyihal lreguency diagrams tor the axes of Al-Harrdot and
like phenomenny

a-Lengih percenioges ol ihe principal azes.
b-lengih perceniages of the atruciural axes.

t- Lenglh and number perteniages of both prntipal ond sinsctural &

- 113 =



peaks of more than 10% may indicate kical and/ or regianal significance, it
is obwerved that -

a) Peuaks of abour 15% to 1¥% of length and number are developed
parallel or oearly parallel to the axis of the Red Sea,

by Peaks of about 15% 1o more than 20% are developed in directions
(N-N IA°E) & {N-N 20°W) which are inclined to the axis of the Red
Seca by acule angles up to 40+, or little more, (o the east.

v} Pyaks jnelined 1o the west of the Red Sca axis, by acute angle up 10
gl 324, are developed in directions (M 40% - $0° W) with leagdh
porcent of btk [8%0 wo 28%0 and in 1N 507 - 50 Wi with about 15%
fenuth peruenl.

d) A transverse nuinber pereent peak, approvimaiely normal o the axis
of the Rid %ea. is developed in NEF direction (N 70° - BU°E) as shown
in fipure 3¢ with smaller length percent peak, thus reflecting a
relatively Righer number of small elongated occurrenccs,

€. The two peaks: (M-WIO"E} and (N 40° - 50"¥) forming conjugate
ireutiony englesing aeule angle of maximum 607 sround the axis of
the Red 5ea (Fig. 3-¢), are characterized by larger lengih percent and
smaller number percent, reflecting the fow bigger cceurmences in the
studicd termtones.

These predomingnt directions emphasize the interdependence betwoen
AlHarra'at voleanoes, which are mostly fissure erruprions, and the Lee-
tonic of the Red Sea. The axes of Al-Harra'st are atmast parallel to inclin-
ed by acute angle (up 1o 2bout 40%) 10 the east and wesl of the Red S2a axts
which is trending approximately N 28° W. The strucicral axes are almoesi
af much harmony:with the Red Sea axis more than the principal axes.

AREA AND SHAFPE

The areas of the hundred and thirty pine ovcurrences shawn in figures }
& 2 are measured, recorded in table 1, and plotted alsw in the columnar
dingrams of figure 4. Accarding to these areas, Al-Harra'ul are classified
INto six size calcgorics as follows ;

I.  Huge category, includes oceurrences of 10,000 km? or more iy area. {1
containa four gocurtences in Saudi Arabia, their iotal area equals
ncarly 679 from the sum arca of oveurrences 1 the sudicd Lerriiorigs.

e
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Rig vategory, includes arcas less than 10,000 km? to $000 km?, it con-
lains two pceurrences in Saudi Arabia, with rotal arca of about 13%
fram the sum in the studicd Lerrtories.

Medinm cartegory, includes areas less than 3000 km? te 1000 km?.

Small category. of areas kess than 1000 km? 10 100 kin®.
Minor valegory, of arces Jess than 300 kna? 10 10 km?.

I ine entegory, includes all the accurreaces less than 10 kmd.

Toral areas and number of oueurmenges af gach category with (heir

perecniages are summerized nn tabhe 2 and plotied in the colusinar fre-
gnieney dagrmn of figuie 5.

i

(]

i ]

Avea o1 Al-Harra'ar i Samdi Arahig is tmoch bygeer lan, alout 15
tinses. that in Yemen, The huge and big eatgeorics appear only in
Fundr Arahin, both together consiitute abour 80% by arca From the
suim i Saudi Arabia and ¥Yemen ternitorics.

The ninmber of occurrences in Cuch calegory is toughly biverely pro-
portional 10 is arca; few ovcourrences constitule e Piesor cat.punss
thape, kg, and medinns), while much oocorrenves eoossdeuie the
sualler categones (small, minor, and fincl.

The minor cotegory comprise The highest nember porccal ol ocon-
rences, Minor and fine 1ogether consritsre aboat 73%a Frose- (le S0
wumber in Saudi Arahin and Yonwen.
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Tabis 1

The sreas of A¥Harra'st megmured by *Leitz A.5M."
A, In Yemen rerritory

rrrevyoepyarrbranndrd i Pl ot b bt nn e bl n PP u P PP PP AR VR RN AR DAk hnhn pp fannwek g f A p A P EFETRUR PR FEEAN

Seral  Ares Ser.  Ares  Ber. Area  Ser. Area 'Ser.  Area

oumber kml mo. ad  do. km?® no. kofmo. ko
1 7.64 15 8080 29 TLED 43 230.80357 k1]
2 114 15 11.68 30 2700 A4 51.6043 4.50
] 255 17 160 1) 47144 45 45,6049 6.0
4 12 13 15.84 232 3.2 a8 11,4080 19,30
5 20 19 4.9 33 £56 47 12,5081 &7.60
[ i1z 1 9.68 34 27 48 6.4082 321X
7 265 21 904 35 10.44 49 zﬂ.m 4.63
B 140 12 1092 35 2480 350. SR04 kL)
9 5w 13 157 60 A7 16230 31 B4 (06T 5.0)
10 R0 24 L4 33 5.8) s2 . R IDAG 540
1] 113,20 1% 10.52 39 .5 53 338.8047 kN
12 9.20 25 1400 40 6.8 54 106 BOGH 10.69
11 7310 27 .00 4] 4.8 35 £.3069  310.40
14 275 28 4000 42 936 55 7.10

B. In Saudj Arabian terrizory ;

Fer. Ares Ser. Area  Ser. Arex ST Arey5er. Are
no. km! ne. km? oo, km® oo kmioo.  km?
70 683.00 B4 13.24 | 280.00 112 15200128 X.00
71 4T6.40) 8% 20240.80 Lo Lo 13 R.00127 37.70
72 113240 35 28760 100 2744 114 i) 4.00
FE 125.60 &7 9080 101 10.B8 118 &.6012915227.6D
4 120.80 &8 176.8 102 121.20 116 4.20130 194.68
75 1083250 &9 2636 03 55240 7 3600131 576
76 26.80 %0 5.0 104 1464 [18 [0.12132 14.80
L1 1560 9! 374105 63240 1I9 528113 2%
73 012 92 12120 106 116384 120 550134 7400
9 4m 9 125.60 107 85120 )2 25.00135 4.8
B0 354440 M 106.00 108 4.8 12 53136 10.75
Bi 2.1 93 7910 109 .80 123 7.6137 118.30
52 &40 % 09540 110 26960 124 B.72138  15.80
0 26400 97 2168220 111 44.80 128 7.64139 113.60
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FManimelric shapes of AM-Harraat and ke phenomena;a B o;
longitudinal ,b,rectanguler ¢, sielar and fan shape,and d.
rounded to polygonal equidimentional, Side branches{stppled
paris),capecially ¢f he large occurrences ,are net considered.
Each octcurrence has its serigl No os shown in Figs 182

and sn Tab-1.
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Table 2

Classification of Al-Harra’atagcording to their planimeiric areas shown
in whle | and fig. 4.

No. of Ueturmnﬂs Area  of (.Juh:gari_és.
Culegory Covriry
Nu. Percent  Arca {km?) Percent
—_— Suudia 4 29% 619310 67.2 %
e Yo - -
i Sandis 2 Nd% 134160 13267
b Yemem -
o Saudia 4 29% 91904 6.54 7
' e Yenwn | 0.7% 266400 2.631 %
- Saudin 19 13.7 7 5675.08 561 G
' ¥omen 7 5NE PENE N 231 %
i Saudia 27 194% 9266 091 %
: Yeown 3t 22.3 %y 997.00 [L9H Fa
Fiiia ) "mulll.j: -I_4 _lﬂl.l Lo a7.63 U.I[_l ;f";l
Yemen 30 21,6 T 164.36 016 %y
sl Saudia 70 S0AT 9498356 9392 %
’ Yrmen &9 449.6 ™ 6l4d4.25 6.0 Ty
Kt 19 1000% 10112781 100.00 %

Al-H.rrgal ny also be glassified according to their planimelric shapes
wste Lhree principal types; longitudinal, rectangular, and equidimentional.
The parameter for such types is vonsidered 1o he LB ratio, in which L
represents the maxisum tength and B represents the approximate mean
hreaath of the occurrences. Transverse voleanic conspicugus branghes,
accgsionally observed as extending from the big and huge oceureences, are
disregarded when measuring B. 11 is proposed that the ratio LB for the
longituding! type of greurrences should be more than 3.4, For the re
tangnlar type; loss than 1.5 The two variables: arca and L. B are pul i a
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cross-tabulated contingency table (Table 3 The able 1n sell-explanstory
mdicating that & Maosi af the sucurrences:belong 1othe rectangular type.
b. Smaller ocewmences (Line. wanor and ~mall calcgoried) tend 10 be of
equidimentiona) &nd rectanguiar tvpes, this 15 indivated by the large
number of them n such types, ¢ Bigger ovcurrences (hig and huge
categones) wnd 10 be of the revtangular and longitudinal 1ypes of shape

Teble 3

Crassiabutsied cont'ngeocy tuble for area by LB shuwing number of
voeerrenive send their frequencies in the six eaiepo:ivs of area.

-

A Fyuidizea- v wng ailar Jarmgitu rinzgl
i trungl Tunl
L less thaa 1.5 L.%-3.% e By 3.6
"
g 16 28 0 44
' e EL | 13 iy 1.7
Mosoe NO. n 3 5 &
| LEERT o
pere. §11. 169 455 17
. N, s 1 i 26
el e .4 202 3 187
M I B
LS [ [
A, e 23 i 0.0 16
o No. o O R
Bl ere 0.0 3.6 9.) 2.9
T Na. o K C TR
Hugy pere. 0.0 36 9.1 29
Tast N0 44 84 11 139
iy LN 1. | 0.4 JiWha

Other <hupes of ARH:e at tha maay also s sdernified inclsde the - fan
ahaped” which dishnenshes o gl aceumence i nonhwesiern Saudi
Arata, and the Sweilar or star shaped'™ which distinguivhes, occisaonally,
a few of the small and micdiim size oceurrences (Fig. 7).
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